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TURN the page for 


U Lurk Look 


at this MONTH’S CONTENTS 





A Quick Look at 





PETROLEUM REFINER This Month 


Will the Growth of Middle East Oil Revive inter- 
national Compact Talk? ... A giant has risen in 
the Middle Fast. The oil there amounts to more than 
90 percent of the world’s proven reserves and about 70 
percent of the indicated reserves. What of its future? 
Will it serve or destroy the U.S. industry? What's the 
Tariffs? 


sound discussion of one of the industry's greatest prob 


answer ? An international oil compact ? For a 


- 
lems. see Page 77. 


As We See It . . . Here is a terse. clear panorama of 
oil's operations Presented statistically. it will show 
vou that 
® Refinery operations equal maximum demands 
@ Petroleum demand will increase slightly 
@ Prices will remain generally stable 
Stocks are too high in certain categories 
Oil-using units continue rapid growth 
® Bunker “C” fuel oil is still a by-product 
@ World supply and demand increases 4.8 percent 
For a fast. concise rundown on industry operations 


see Page 97. 


The Phthalic Acids —Petrochemicals of the 
Here is a Who. Why. What discussion of 


importance of this family of chemicals 


Future... 
the economic 
The need for these acids as a raw material for the new 
synthetic fibers. plasticizers and films has been so great 
that production has been dramatically quadrupled in 
the last ten years. The writer also covers the catalyst 


preparation and process variables Page 113. 


A Direct Nomographic Method for Solving Flash 
Equilibrium Equations . . . Don't lose time and your 
temper with trial-and-error solutions of flash vaporiza- 
tion calculations of multi-component systems. These 
nomographs will give you an approximate solution on 
the first trial, and with sufficient accuracy for most 
purposes. Then, if you want greater accuracy, just 
apply the correction factor described here. There is a 
place in your notebook for the information on Page 


119. 


Consider Operating Techniques in These Lube Oil 
Processes . . . Catch up on the latest operating tech- 
niques in lube oil processing. The author considers the 
progress which has been made since World War II in 
fractional distillation of raw lube stocks, propane de- 
asphalting of residuum, phenol extraction, MEK-toluene 


dewaxing and contact clay finishing. Page 123. 


Latest Developments in Monitoring of Process 
Variables . . . There is a profit for you in this per- 
ceptive analysis of what's available in this new field. 
The paper offers the latest methods for automatically 
scanning, recording, and interpreting process data 

and the information is served in a writing style so 
smooth and pleasant that digestion is easy. Turn to 
Page 128 for ways to improve efficiency of both oper- 


ators and instruments. 


How to Repair Units During Operation... Mini 


mize the difficulties of repairs during operating runs. 





A Quick Look... 





Here are answers to the problems encountered in the pressure properties ts imperative The most recent data 


maintenance vessels, heat exchangers, furnaces pulps ire correlated and presented in one conventrent eraph 
piping and compressors, and of the methods which have for each property. Page 149. 
been employed to overcome the effects of such diffi 

s without resorting to shitdowns. Also discussed 
ire hot spots in fluid catalytic cracking unit regenerator Dehydration of Natural Gas and Light Hydro- 
shells due to the failure of internal insulation. pluggin carbon Liquids . . . Two important methods of de 
if exchangers bundles. coking side shutdowns of com hydrating hvdrocarbon liquids are adsorption with dry 
bination crude running and coking units ind several desiceants and distillation. Dry desiccant plants ce 
other problems. Make your repairs more safely, quickly livdrate the bulk of the liquid in product pipe lines 
economically, See Page 133. because of the ease with whie! 


ymposition may be handled without undue central 


1 the products ol varying 


problems. On the other hand, distillation type plants 
offer the advantage of both lower initial cost and lower 
How to Design Compressor Accessories... bout \ 
operating cost ouve wondered about the story be 
important accessories play a vital role in compressor ae weg aon important euttinadin Mauss vans anaes 
desie ‘ » 4 > os do hye ~ 
lesign-—and are often the tail that wags the d I from an expert in the field. Page 151. 
iuthor searches out the problems that most frequent! 


plague the compressor system designer and shows hoy 





various accessories can be successfully used to mini 


mize operating headaches. Thoroughly discussed ar 


iaan==— Natural Gasoline— 
Light Hydrocarbons 


Thermal Stresses in Piping Systems . . . “An in 


valuable permanent reference work for all desi mene 


SPECIAL ISSUE 


neers” is the way our reviewer described this three-part ; 
COMING NEXT MONTH 


series, beginning in the March issue. The author, chief 
structural designer for a major construction company 


has incorporated many vears of experience into a prac , 

Bring yourself up to date on the latest 
tical handbook. His company. which originally dis ; é 
; developments in analysis, construction, 
tributed copies to every engineer in the organization , 
coticnates thet time savings of as much as 50 percent supply and demana, training, new plants, 


process design, storage, physical data and 


have been made possible through use of the many 

short-cut methods described. This tremendous accumu corrosion in this spec ial issue devoted to 

lation of data, formula, and design methods has been natural gasoline and light hydrocarbons. 

specially edited exclusively for PETROLEUM REFINER We know vou'll want to read . . 

Page 143. 

. . Conserving Natural Gas with Packaged 
Gasoline Plants 


. Officials and Employes Praise Gasoline 


Viscosity, Thermal Conductivity and Specific Heat 
Plant Course 


of Nitrogen at Elevated Pressures and Tempera- 
tures. ..The important physical properties of nitro .. Natural Gasoline Daily Output to Top 
gen are presented in time-saving, graphical form. The 1952 High 

author sets forth that recent advances in gas turbine . Take This Short-Cut in Computing Ab- 
development. pressurized combustion. synthesis of am sorber Material Balance 


monia, and other process applications have shown that 








accurate information on the high-temperature. high 
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SPECIALISTS IN FASTENINGS 


More equipment rusts out than breaks down. Corrosion is a 
destructive force that every user of fastenings faces. 

Many manufacturers today have found that fastenings by 
Harper mean longer life for equipment, better appearance, 
well-satisfied customers—because they resist corrosion. 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings in brass, naval bronze, silicon bronze, 
monel, nickel, aluminum and all stainless steels. Over 7,006 
items in these metals are carried in stock, bringing the advan- 
tage of a single source of supply for all fastenings. 

Harper distributors are located in all market areas, and 
back of these distributors is a complete metallurgical and 
engineering service, ready tO assist in solving any corrosion 
problem 

rHE H. M. HARPER COMPANY 


8245 Lehigh Avenue, Morton Grove, Illinois 


7o solve corrosion trations 
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Wilson-Snyder 
In-Line, Vertical Centrifugal Pumps 
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right in the line 


This type of single-stage, single-suction, close-coupled 





centrifugal pump can be installed in the line at any de- 






sired poirit without foundations 






Suction and discharge nozzles are on the same center- 





line and will fit existing line sizes from 4” to 20 






Their compact, in-line design with low NPSH re 





quirements, as well as their adaptability to remote con- 






trol, makes pumps of this type highly suitable for such 






applications as: 






V TRANSFER SERVICES of all types throughout re- 


fineries and tank farms 
V TERMINAL LOADING and unloading services 
/ BOOSTING LINE PRESSURES to meet suction re- 


quirements of main pumps 













Standard models in these pumps will handle liquids 






up to 300°F and can be furnished for capacities from 50 
to 8,000 GPM and differential pressures up to 185 feet 
Higher temperature liquids can be handled by specially 







modified models. 










SCRAPPY SAYS 





REFER . . . your special-application pump problems to “Oilwell” 
for tailored-for-the-job engineering. ‘Oilwell’ sales representatives 
everywhere will gladly help you GET THE FACTS. 
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f NEW YORK 20. N.Y TULSA, OKLA LOS ANGELES. CALIF 








































Branches Serving All Oil Fields 


‘OrLw 


ee ee ee ee S$ TA T.E.S 












Rigidly controlled chemistry 





Another reason why you 





get uniform, high-quality 


forgings with TIMKEN’ forging steels! 


OU can be sure of uniform forgings when you us« 


Timken" forging steels. That's because the quality of 
limken forging steels is rigidly controlled, from melt 
shop all the way through final inspection, by the most 
precise methods known 


For example, the direct-reading spectrometer shown 
above chemically analyzes a molten heat of Timken forg 
ing steel in just 40 seconds. And a complete analysis re 
port is given to the melt shop within 10 minutes! First of 
its kind in the steel industry, it's just one of the many ways 
the Timken Company controls quality at every step in 
production 

Your order tor Timken forging steels is handled indi 
vidually in our mills. We target conditioning procedure 


to your particular forging requirements. You can hold re 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS 


jects to a minimum. And you save steel because the good 
dimensional tolerances of Timken steel forging bars pro- 
duce uniform weight multiples with a minimum of steel 
lost in flashings. 

You're assured of uniform physical properties, too, 
when you use Timken forging steels. They respond uni- 
formly to heat treatment—from bar to bar and heat to 
heat. Fewer furnace adjustments are needed. And Timken 
forging steels have uniform grain size after heat treatment. 
Result: forgings made from Timken forging steels have 
uniformly high ductility and resistance to impact. 

For help in improving the quality of your forgings and 
cutting production costs, write The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio 
Cable address: ““TIMROSCO”. 


IDIMEREN 


SPEEE 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.'s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 





_ 


Sun Oil's “Magic mill” at Toledo 
operates with ‘round the clock safety 


for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 


meets all its purging requirements 


Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money 
Find out how Kemp’s wide range of depend 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


Phote above shows close-up 
view of Kemp Industrial Cer- 
buretor, the heart of every 
Kemp installation. Assures 
plete combustion... with- 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 





For more complete facts and technical 
information, write for Bulletin 1-10 to: 
Cc. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS + BURNERS - FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 


March, 1953 {1 Gulf Publishing Company Puhblicat 





FOR 


on-the-spot’ 
cheeking.-- 


INVESTIGATE THESE 
WIDELY -USED TEST SETS 


of ‘‘musts”’ for making spot 


High on any list 
equipment 


che ks ol produc tion processes and 
ire these L&N Test Sets. For these versatile 
the portability, ruggedness 


instruments combine 
for plant use, zed pH 


and simplicity of design needed 

with the accuracy and flexibility necessary for ai 4a t read 
use in the laboratory eta tee , rounded 
for just a few of these instru- slso used ir ~m 
iseful to the Chem- i. dan - 
For more 


i 
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Specifications 
ments that ar partic ularly ' 
Industries appear below 


ical Process 
contact our nearest office 


complete information 


or write 4923 Stenton Ave., Phila., Penna 
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Your best source for 


HIGH-PRESSURE 


Heat Exchangers 


Here, at A. O. Smith, is a matchless combination of design- 
ing, engineering and fabricating skills, experience and 
equipment on which to draw in solving any heat ex- 
changer problem. Dedicated to the search and develop- 
ment of better techniques, A. O. Smith engineers have 
created many “firsts” in the pressure-vessel and heat- 


exchanger fields. 


For high-pressure service, the exclusive A. O. Smith 
MULTI-LAYER process was conceived and designed for con- 
structing thick-walled vessels and exchangers. For reliable 
corrosive service at minimum cost, another exclusive was 
developed: the SMITHlining process of permanently bond- 
ing stainless or other materials to carbon plate. 


These, plus a variety of other techniques in utilizing ma- 
terials of all types, are implemented by complete fabricat- 
ing facilities for producing equipment, fixtures and fit 
tings. As a result, A.O. Smith engineers are able to develop 
the best solution of any heat-exchanger problem. 


Proof of performance is obtained with A. O. Smith's 
own testing procedures. Full-scale vessels are tested to 
destruction at isolated test stations where pressures up to 
50,000 psi can be applied. Materials are tested prior to 
fabrication in the company’s chemical, physical, metal- 


lurgical and spectrographic laboratories. 


@ Three high-pressure heat exchangers are shown in the upper illus- 
tration. They are designed for 2400 psi on the tube side and have 
modified Bridgeman closures for channel covers. 


@ The lower illustration is a view of one of the above heat exchangers 
prior to completion. It shows detail of channel construction. The tube 
sheet was drilled by an A. O. Smith high-precision method to a degree 
of perfection far above accepted standards, to insure against leakage 


Problems are resolved by research groups whose com 
bined experience and accumulated data are without par 
allel. Closely associated are the experts in tool and fixture 


design who have their own unexcelled facilities. 


For high-pressure or conventional heat exchangers, 
whether for chemical, petro-chemical, petroleum refining 
or power applications, A. O. Smith is your best source 


Your inquiry will receive prompt and expert handling 


& AODSmith 


Chicago 4 * Cleveland 15 * Dalias 2 * Denver 2 * Houston 2 
Los Angeles 22 * Midland 5, Texas * New Orleans 12 * New York 17 
Pittsburgh 19 © San Francisco 4 * Seattle 1 * Tulsa 3 
Washington 6, D.C 


International Division: Milwaukee 1 
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THAT COUNTS 


Many years have gone by since catalytic reforming was first 
utilized by the petroleum industry. As with many developments, 


earlier methods fell far short of ideal 


Many years ago Atlantic’s engineers and chemists looked well 
ahead to the more demanding needs of industry-wide commercial] 
application. They devoted themselves to continuous and unre- 


lenting laboratory research. One catalyst after another was 
rejected for failing to meet Atlantic’s projected ideal catalyst 
Finally, a catalyst possessing new characteristics and demon- 
strating an ability to surmount the shortcomings of previously 
developed catalysts was found. This completely new catalyst, 
combining the advantages of improved selectivity, greater sta- 
bility, excellent resistance to poisoning, and easier regeneration, 


is the heart of CATFORMING. 


CATFORMING is now in successful commercial operation, furnish- 
ing positive proof that It’s THE CATALYST THAT COUNTS. You are 
invited to share the many benefits of CaTrorMinG by joining our 
ever-growing list of licensees. Call or write for our new detailed 
bulletin for your introduction to Catrorminc. The Atlantic 
Refining Company, Research and Development Department, 
P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


f Oo \ at see: 5: I st mE. 
\ 
This detailed bulletin \ 
yours for the asking! 
\ a 
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How Worthington makes 


SIX STANDARDIZED LINES INTEGRATED 
FOR MAXIMUM INTERCHANGEABILITY 


/ 
| MONOBLOC 


6 Sets of liquid ends 


ANY OF WHICH 
WILL FIT | BEARING Cae 
FRAME 


tel, fe] :jite. « 
Choose your liquid end STEAM | 
Choose your drive TURBINE 


pao 
THE RESULT IS == 
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SESC PUMP 





WORTHINGTON STANDARDIZATION assures you the one right pump for every job Most 


“specials” can be assembled from standard parts and shipped to you without delay 


THE WORTHINGTON MONOBLOC, the pump with a built-in motor, 
has long been famous for its compact, streamlined design. It handles 
many different jobs because it uses any of the six liquid ends that 


ire interchangeable and can be equipped with either conventional 
vacking or mechanical seal 


FRAME-MOUNTED PUMPS use the same rugged mounting as the 
monobloc units and the six liquid ends fit in four frame sizes. Like 
the monoblocs, they use a standardized mechanical seal that can 


easily be changed in the field if necessary. They'll take any kind 
of drive readily available 





Standard pumps do special jobs 


Worthington’s SESC* ine provides for ‘‘custom’’ assembly 
from standardized parts with standardized mountings, materials and dimensions 
to give you exactly the centrifugal pump you need 


When you order a Worthington centrifugal pump 
you get the one right pump for the job without com- 
promise, without long delays and without paying a 
premium for a pump to meet “special” requirements. 

Worthington can assure you this, because Worthing- 
toncan assemble any of 60,000 different standard pumps, 
covering virtually every possible application, from 650 
standardized parts. Nearly all special pumping needs 
can be filled with a Worthington standard. 

Worthington SESC centrifugal pumps are husky and 
well-built—not flimsy, light-duty units. In fact, users 
find them of better construction than is usually avail- 
able in custom jobs at higher prices. 


To sum up, you can expect the following advantages 
when you buy Worthington centrifugal pumps: 
e Greater availability, 

since Worthington is equipped to handle more 

requirements with a standard unit. 
e Broader selection 

of ratings and special design features. 
e Easier servicing 

with lower parts-inventory requirements. 

Contact your local Worthington distributor or near- 
est Worthington district office. Worthington Corpora- 
tion, Centrifugal Pump Division, Harrison, New Jersey. 


*SESC—Standardized End Suction Centrifugal C.2.14 


MANY YEARS OF DEVELOPMENT WORK coupled with Worthington’s 112-year pumping experience has 
led to the development of the present Worthington line of centrifugal pumps. This is a view of a section 
of Worthington’s Engineering Department which includes specialists in virtually every field of industry. 








CENTRIFUGAL Rotary POWER 


The World's Broadest Line Assures You The Ri ight Pump For Every Job 
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ORTHINGTON — 
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Centrifugal Pumps 


VERTICAL TURBINE 





WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, One of 14 Worthington compressors used for 
various services at the Girard Point, Pa., station of the Gulf Oil Company. 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs 

Worthington Five-Step Variable Capacity 
Control solves this problem 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages 

Economy of power —the air required at 
any moment determines the power used 

Simplicity—inlet valves and unloading 


mechanism form one individual element, 


BALARCED Ani wORZONTAL 


PORTABLE 


easily accessible 

Low operating temperatures—a cooler cyl- 
inder insures improved lubrication and low 
oil consumption. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 
pressor Division, Buffalo, New York. 

"Reg. U. S. Pat. Off 


A GLANCE AT THE INDICATOR PANEL of the be ae 


Worthington five-step governor shows (6 ee +5 
operating capacity at any moment. - 


55-3 WORTHINGTON - 


Compressors 


Gas Engine 
COMPRESSORS 


No Other Compressor Will Outperform a Worthington 


SP 5 See cow 
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Unsurpassed 


PROTECTION 
AGAINST THE HAZARDS 
OF FIRE with 

EB re correct pump 

Ey approvep AUXILIARY EQUIPMENT 


Ey SKILLED APPLICATION SERVICE 


ITEM: Last year over 34 of a billion dollars worth of 
property went up in flames. To those charged with 
the responsibility of plant fire protection this all 
time high loss once more underscores the para 
mount necessity for a modern fire protection 
system. The heart of this system should be a Peerless 
Dayton-Dowd design) fully approved fire pump. 
A Peerless engineer will show you, without obliga- 
tion, how a Peerless fire pump, plus approved aux- 
iliary equipment, plus Peerless’ exacting installation 
service will guard your property and perhaps re- 
duce insurance rates. Many installations can be 
paid for in a few years with savings effected from 
nore favorable insurance premiums. Peerless fire 
pumps are available for high pressure or foam 
smothering systems as applied to refineries and oil 
field installations or for plant standpipe, sprinkler 
or hydrant systems 


WRITE FOR 24 PAGE BULLETIN describing the complete 
Peerless line of fire pumps. Profusely illustrated. Complete 
with data on pumps and fittings and auxiliary equipment 
and pump selection charts. Mail coupon at right 
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FIRE PUMPS 
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PEERLESS PUMP DIVISION 

FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indianapolis, Indiana 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 
Phoenix; Fresno: Los Angeles; Tulsa; Dallas, Plainview and 


Lubbock, Texas; Albuquerque, New Mexico 


Distributors in Principal Cities; Consult your Telephone Directory 


PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 

301 West Avenue 26, Los Angeles 31, California 

Please send a copy of Peerless Fire Pump Bulletin B-1500 


NAME 
COMPANY 


ADDRESS 
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STRON 
TOUGH... 
ECONOMICAL... 


Republic Upson Alloy Steel Studs 


Accurate, uniform threads of Republic Upson 
Alloy Steel Studs assure full-engaged thread 
area—combine with the high strength and 
toughness of alloy steels—to provide maximum 
holding power under severest conditions of 


pressure and t mperature 


Thousands of Republic Upson Alloy Steel 
Studs are helping keep all types of pressure 
equipment on-stream ... are lengthening the 


time between costly stud replacements. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division 
CLEVELAND 13, OHIO 


Export Department 


Chrysler Building, New York 17, N.Y. 





Here's. a 


Way to Beat 


Water-side Scale 


and Corrosion 














The best was to prevent seale and COPrroston in 
cooling water systems ts to lick these problems 
before thes start. The results will par off in 


high operating eflicienes. 


For example. water treatment was begun as an 
initial program for a 90.000 gallon per mainiute 
circulating cooling water system of a south- 
western refiners. Since the make-up water Was 
obtained from wells of high hardness. high 
alkalinity and high siliea content. Betz Enegi- 
neers recommended immediate steps to prevent 
trouble. Careful control of acid. chemical treat- 
ment and eveles of concentration was estab- 
lished to avoid = ale and Corrosion problems. 
and to maintain an economical blowdown and 
treatment rate. The newly developed Dianodic* 


method was employed. 


Results after four vears of operation justify the 
preventive maintenance and care which has 
been taken. Heat exchange surfaces are free 
from both seale and corrosion, except at some 
isolated points of poor flow. Corrosion test 
specimen data show average penetration values 
of 0.00048 inches per vear. Maintenance on the 
water side is negligible at the annual turn- 


around and inspection. 


Betz Service Vark 
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The Dianodi method. developed bs Betz 
kngineers. is a system of combining two anods 
inhibitors in such a way as to effectively elim 
inate pitting and tubereulation and at the same 
time provide protection against veneral corre- 


sion and seale. 


Whe not ask a Betz -ngineer how the Dianods 
method can save vou time. mones and 
trouble? Ask him. too. about the Betz Spectal- 


ized Water Conditioning Service. 


WoT A LL. OD. BETZ. Gillingham & Worth 
Streets. Philadelphia 24. Pa. In Canada 
BhkoEZ Laboratortes Limited. Montreal | 


Canada 


hor compl le information 
on the Dianodic method. 
urite today for Betz Tech- 


nical Paper No 525 


BETZ 
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IS ONE OF THE DRESSER INDUSTRIES 


Vv 


Magnet Cove Barium Corp 
Tey ene 


Clark Bro 
die 
mel « 


Ne 


Co. Division, 
lo 


j 


Dresser Manufacturing Division, 
Bradjov 


prepre 


sle« 


‘ 


SS ot \ 
* 4 — 


j 
j 


welding fittu 






Pacific Pumps Inc., of Huntington Park, California 
has grown from a small group of six men in 1923 
to one of the leading manufacturers of custom-built 
centrifugal and steam-turbo pumps in the United 
States. Pacific also licenses several manufacturers 
abroad. Superiority of design, engineering, quality 
and workmanship has elevated Pacific Pumps to a 
position of pre-eminence and leadership in the 


international petroleum and processing industries 


Kobe, Inc., Division, // 
i Pa. Oil and eas and 
couplin fittings and 
late 
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INDUSTRIES 


Dresser Industries, Inc. is one company —with the strength 
of many! A joint endeavor dedicated to producing the finest 
of integrated equipment and coordinated service tor the oil, 
gas and chemical industries 


Each member company is an individual specialise and leader 
in its field. The parent, Dresser, incorporates many added 
services into its over-all administration, vet each Company 
retains its individual identity and management. Such an 
integrated organization derives cconomies that are passed on 
to the operator along with the many other advantages of 
the specialized experience, know-how, research and develop- 
ment of each of these operating Companies 


Dresser Industries is a vigorous, competent, tar-reaching 
team to help meet ethientl the world’s ever expanding 
energy requirements—a service unlimited—that makes your 
job easier, faster, more productive. This is your dividend 


from these combined operations—the DRESSER PLI Saf 


In the Utility, Industrial, Marine Service and ie SS rR 


other industries where steam generating ts 
required Pacific Custom-built Boiler Feed Cen 

trifugal Pumps have long been accepted as the MOU STRIE Ss. imc. 
criterion. Pacific Pumps Inc., also operates an 
independent division (within the organiza 
tion) exclusively devoted to the manufacture 


und sale of superior oil well plunger pumps 
‘ jf sup plunger pumf ATLANTIC BUILDING * DALLAS, TEXAS 


; 
Oil, GASYAND CHEMICAL EQUIPMENT 


“ 
~~ 
£ .* 
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Roots-Connersville Blower Security Engineering Division, Ideco Division, Dallas, 
Whittier, Calif, Dallas, Tes Beaumont, Tex. Derrichs, 
Rock bits, reamers, casing drawworks, rambler drill 
crapers, reamer rock bits, ing rigs, traveling blocks, 
coring bits, Securaloy rotary tables 


Pacific Pumps, Inc., Minitin 
ton Park, Calif. Centvitugat Division, Connensialle, Ind 
pump le » olwell plunger 


Kotary positive blowers, ga 
oil and boiler 


, 1 s tf 

ey, purmnp centrifugal blowers 
i ! i 

COC penny] erxhausters; positive displace 
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DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability — Dependability with the big “D”. 
*T.M.T.0.C.C. 


Progress Through Chemistry ioe 
THE DAVISON CHEMICAL CORPORATION 
t Baltimore 3, Maryland 


PRODUCERS OF. CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 





PHILADELPHIA SPIRAL-BEVEL COOLING TOWER DRIVE 


~ 








IGH LFFICIENCY 


CUTS POWER LOSS 


The Philadelphia Spiral-Bevel Cooling Tower Drive has been 

developed to transmit the heavier fan loads of today's cooling 

towers. Many of these units are now operating at efficiencies of 

97-98% under the most severe operating conditions. This high 

efficiency means minimum power loss, less maintenance and few ; 

oil changes during the long life of the reducers. Units are cool a ee 

operating. , 
A wide range of sizes are available for every cooling tower Goatendien testes 6 tn Citadiate 

application. Spiral-Bevel Cooling Tower Drive are given 
The drive shown above is on a cooling tower designed and in Bulletin CT-51. Write on your business 

built by Hudson Engineering Company. It is typical of many letterhead for a copy. 

such installations 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH * CHICAGO + HOUSTON - LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 














Steam Trapping 
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Trapping outdoor storage tank heaters, tracer lines and steam 
mains with Sarco LIQUID EXPANSION thermostatic steam traps 


Have you the problem of removing air and 
condensate from outdoor storage tank heaters, 
tracer lines and mains? 


Sarco, and Sarco alone offers you a special 
LIQUID EXPANSION thermostatic steam trap 
designed especially for this type of installation. 

The Sarco LIQUID EXPANSION thermo- 


static steam trap has these advantages: 
Needs no protection against freeze ups. 


Discharges condensate at adjustable tempera- 
tures below 212° F., making it possible to use 
some of the sensible heat of the condensate 
Small size, light weight, large capacity — as 
easy to install as a pipe elbow. 

Not affected by water-hammer, vibration, pres- 
sure pulsations or superheat. 

And just as effective indoors too. 


Write for new Bullet +, free for the asking 


K 


SARCO COMPANY, INC., Empire State Bldg., New York 1, N.Y 


SARCO CANADALTD., TORONTOS8, ONT. REPRESENTEDINPRINCIPALCITIES 


WUUURARARRAT sr 


1. Removing oir and condensate from coil 
heaters in flow meter cabinets with 
Sarco No. 9 balanced pressure thermostatic 
steam traps 
Steam jacketed asphalt lines and a jacketed 
pump drained by Sarco No. 871 LIQUID 
EXPANSION steam traps. (Globe Roofing 
Products Co. Whiting, Ind 
Sarco No. 871 LIQUID EXPANSION Steom 
Traps draining air and condensate from 

t troci li 

Serce No. 871 LIQUID steam roc ng nes 


EXPANSION thermostatic 
steam trap for outdoor ap- 
densate in a continuous 
stream ot temperatures 


always below 212°F. improves product quality and output 416 


NNN 





Telecomputing 
announces a new advance in 


automatic data reduction... 


LINEAR 
CALIBRATOR 


automatically calibrates record measurements 


as they are made 


Working with the Universal Telereader 
and Telecordex, the Linear Calibrator 
calibrates film and oscillograph records 
simultaneously as they are measured, 
eliminates the need for a separate, 
time-consuming computing operation in 
many types of problems. 

Organizations whose data reduction 
equipment includes a large digital 
computer also use the Linear Calibrator 
to relieve over'oads, as well as 
eliminate separate computing operations. 


The Linear Calibrator is the newest in 
Data is now measured, computed and recorded simultaneously . . . Telecomputing’s family of instruments 


The Universal Telereader The Linear Calibrator applies separate With the addition of the designed to turn the work of hours 
measures film and oscillo- linear calibrations (fx) = a + bx) to Telecordex, the digital infor- 
graph records by means of motions of the two crosswires of the mation from the Linear Cali- 
X and Y crosswires, elec- Telereader. The answers may be read brator can be tabulated on an 
tronically transmits the data from dials on the front panel of the electric typewriter and/or 
to the Linear Calibrator... Linear Calibrator or... punched into IBM cards 


into minutes for engineers and scientists. 


Specifications on these Telecomputing Instruments 
will be mailed you upon request. Coupon below 
is for your convenience. 


Mr. Preston W. Simms, Dept. PR-3 
Telecomputing Corporation, Burbank, California 


Dear Sir: Please send me specifications on the Linear Calibrator, 
Universal Telereader and Telecordex 


CORPORATION flame 








BURBANK, CALIFORNIA Company 





Street Address esl _ City and State 





infra-red analysis tells how much of a selected component exists 
in gas mixtures. Hers analysis recorded by an 


Electronih. potentiometer on a refinery’s graphic panel is used 


continuous 


mass spectrometry separates materials on the basis of their 
different molecular weights finds what constituents are present 


in what quantity. Above is a “package’’ mass spectrometer in 


for actual process control which an Electronih instrument records test data 


New concepts 


utilize 





These are some of the manufacturers who 
use ElectroniK instruments in their analyzers 


Products of the companies checked are illustrated on these pages 


Applied Research Laboratories Mine Safety Appliances Co. 


, Baird Associates North American Philips Co., Inc. 


Bausch and Lomb Perkin-Elmer Corp. 


Beckman Instruments, Inc. Podbielniak, Inc. 
Consolidated Engineering Precision Scientific Co. 
Corporation 
E. H. Sargent & Co. 
, Davis Emergency Equipment Co. 
gas analyzer, operating on Tracer Laboratories 
prin 


, General Electric Co. 


Jarell-Ash 


the thermal conductivity 
ciple, combines an Electronik Turner-Burrell Technical 
Supply Co. 


recorder, analysis cell and a 


single pane 


cessories in a 








issembl\ 

















robotized distillation apparatus deter 
mines composition of hydrocarbon mixtures in 


minutes instead of hours. The temperature 





versus volume-distilled curve drawn by the 





Electronih potentiometer needs no replotting 


jor computing analysis 


of process control 


the analytical laboratory comes a new con 
cept of industrial process control, based directly 
on the desired chemical or physical characteristics 
of the product. 


Continuous analyzers now make it possible to 
measure composition of gases and liquids accurately 
and automatically . to record this information 

. even to actuate automatic controls. Instead of 
temperature, pressure and flow, these new sys 
tems deal in terms of refractive index, density, 
ultraviolet and infrared spectra, radiation inten 
sity and absorption 


An essential component of all these systems is 
automatic recording. To fill this critical function, 
leading manufacturers of automatic analyzers 
choose ElectroniK instruments. They choose them 





Instruments 


@ REFERENCE DATA: Write for Bulletin 15-14, “Instruments Accelerate Research.” 















for their exceptional accuracy, that exploits fully 
the inherent precision of the new measuring tech 
niques. They choose them, too, for sensitivity that 
records every essential change in readily readable 
detail. And they prefer Electronik recorders for 
their simple, rugged design that guarantees de 
pendable service under any industrial conditions 


Your local Honeywell engineering representative 

will be glad to discuss the role of ElectroniK in 

struments in product-analysis systems or in 

any conventional process control. Call him today 
he is as near as your phone 


MINNEAPOLIS-HONFYWELL REGULATOR Co., 
Industrial Division 4498 Wayne Ave., Philadelphia 
14, Pa 
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INSUL-MASTIC 


... chosen again 


of fourteen years experience 


The Superior a | by a satisfied user 








In 1939 The Murphy Miles Co. in Chicago had the five oil 
storage tanks in the background above coated with INSUL- 
MASTIC TYPE “D”, the coating that prevents corrosion and 
also insulates. Proof that this coating has given good, main- 
tenance free service through the years came in 1952 when TYPE 
“D”" was chosen again for coating the two tanks in the foreground. CORROSION PROOFING 
These tanks are heated to keep the oil flowing freely and they WATERPROOFING 
MUST be protected from corroding. One coat of INSUL-MASTIC VAPOR SEALING 
TYPE “D”" does both jobs for Murphy Miles. This Superior 
Gilsonite coating contains 65% to 75% cork granules. This cork INSULATION 
is sufficient insulation to prevent 65% heat loss from the tanks. 


No other coating is needed because TYPE “D” is also non- Where ne le re- 


absorbent... It is a Superior grade of protective coating which quiced 00, INSER-MASTES 
4010... heavy sprayed 


will prevent moisture and chemicals from causing corrosion. 

The fourteen years during which INSUL-MASTIC has pro- 
tected these tanks is only a portion of its expected life. You, too, 
can depend upon INSUL-MASTIC TYPE “D” for long-life 
protection against corrosion on tanks, fractionation towers and 
other process equipment. Write for the name of your nearest 
INSUL-MASTIC Representative. 


Last Mastic 


CORPORATI AMER I 
Oliver Building + Pittsburgh 22, Pa, 


Representatives in Principe! Cities 





Get These Low Maintenance Features 


/Wide Open Air Flow 


No enclosed external air passages to 
clog. Easy to clean with cloth, brush, 
air hose or vacuum. Simply remove fan 
cover and whole radiating surface is 
exposed for inspection and cleaning 


2 cast Iron Construction 


Frame, conduit box and fan cover of 
cast 1ron resist corrosion. Fan is non- 
sparking, corrosion-resistant material. 


Well suited to outdoor operation, 


Texrope and ¥ Pitch are Allis Chalmers trademarks 


Ss Pre-lubricated Bearings [ 


Ball bearings are double-shielded type, 
pre-lubricated at the factory. Periodic 
lubrication is not required under nor 
mal operating conditions, but provision 
is made for in-service lubrication if nec- 
essary. 


EY COMPLETE INFORMATION on 

' Allis-Chalmers motors for oil 
field and refinery service—complete with 
Allis-Chalmers coordinated control — 
from your nearby Allis-Chalmers Au- 
thorized Distributor or District Office, 
or write for Bulletins 51B7286 and 
51B7149. Allis-Chalmers, Milwaukee 
1, Wisconsin A-3967 


Applied... 
Serviced... 


by Allis Chalmers Authorized Distr butors, 
Certified Service Shops ond Sales Offices 


throughout the country 


CONTROL — Monval, 


mogr or combina 
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Be sure to get the facts 
on the NEW ee Ae 
Ba i : iia 
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PETRE<CO} (2 
a aig) 
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ELECTRIC DISTILLATE 
TREATING PROCESS 


The new Petreco Electric Process takes 








| 
| 


the guesswork out of distillate treating. 


It is applicable to acid, alkali or doctor 


e- oa. ~< 
PP ss TN 


¥ 


treating of distillate stocks such as 
naphtha, gasoline, kerosine, cat-cracker 
charges, cat-cycle oils, diesel fuel and , 


. ‘1 
furnace oil. 
ae oe « " 


_ ; the Sra 
ADVANTAGES 


COMPACT — requires minimum space, minimum 
equipment. 


ECONOMICAL — uses less treating agent, gives 
higher product yield 


AUTOMATIC — injection, contacting and separation 
are automatically precision-controlled 


RELIABLE — the automatic, precision-control assures 
definite, predictable results. 


EFFICIENT — treated distillate is relatively free of 
pepper-sludge, caustic, doctor solution 


POSITIVE — assures a quick break and complete 
separation. Amount of acid-sludge is reduced and 
is more suitable for re-use or recovery; emulsion in 
caustic effluent is eliminated; no blackstrap is formed 
in doctor treating. 


NON-POLLUTING — the system is entirely closed. 
There is no chance for irritating fumes to escape. 


COMPLETE — water washing is eliminated, except 
in some unusual cases. 


EASILY MAINTAINED — the closed system, with no 
moving parts, stays clean; does not break down. 


For complete information, call or write 
PETROLITE CORPORATION 
ELECTRIC PETROLEUM PROCESSING PETRECO DIVISION 


3202 South Wayside Drive, Houston 1, Texas 





CRUDE OILS: REMOVAL OF SALTS SOLIDS OTHER IMPURITIES DEHYORATING 


DISTILLATES: ACID TREATING. CAUSTIC TREATING. DOCTOR TREATING 1390 E. Burnett Street, Long Beach 6, California 


FUEL OILS: DESAPONIFICATION. ASH REMOVAL 





dard Pump 


For Many Special Jobs! 


S" WHAT THIS PUMP can do before 
you order a costly “spec ial purpose 
refinery type pump. It will do many of 
the jobs of a special pump, yet it costs 
hundreds of dollars less to buy 

It isn't meant to do every job in the 
refinery. But it will handle a big per- 
centage of the jobs. Check the construc 
tion and design features that make this 


possible: 


@ It's built in most used ratings 
1200 gpm, heads up to 250 ft 


@® Handles liquids in most common 
temperature range .. . up to 550 F 


@ Pumps liquors, corrosive materials and 
solutions, and petroleum products. 


@ Features double-row, oil lubricated 
bearings. Two oil rings running in 
gencrous reservoir of oil carry oil to 


be arings 


@ Rigid cast iron pedestal supports 
pump body and holds bearings in 
alignment 


@ Built in wide choice of materials 
including: iron, bronze, aluminum 
bronze, stainless steel, high nickel 
alloys and others 


@ Large space for packing maintenance 


Get complete information, Call your 
nearby Allis-Chalmers authorized dis 
tributor or district office. Or write to 
Allis-Chalmers, Milwaukee 1, Wis 


A 4023 


ALLIS-CHALMERS 


NEW PUMP FILMS 


See new series of 3 sound-slide 
films, widely praised by educa 
tional and industrial groups. 
Get practical, instructive infor- 
mation on theory, application, 
installation and maintenance of 
centrifugal pumps. Series is de- 
signed for showing to mainte- 
nance meetings, plant groups, 
and engineering societies. Ar- 
range now for a showing! Call 
your nearby Allis-Chalmers 
authorized distributor or dis 
trict office. Or write Allis- 
Chalmers, Milwaukee 1, Wis. 





psco FNGINEERED 


TO SOLVE ANY 


HEAT-EXCHANGER PROBLEM 


Standard-design or tailor-made, ADSCO 
heat exchangers are engineered and manu- 
factured to fit the exacting needs of ADSCO's 
industrial customers. Upon receiving a set 
of thermal conditions from a customer, 
ADSCO first applies its many years of experi- 
ence to the design of the exchanger. And then 
into the manufacture goes all the know-how 
which ADSCO has acquired during its 75 
years. The result is an exchanger which its not 
“almost right” but exactly right, a unit of the 
utmost efficiency... Investigate this specialized 
ADSCO service. You'll find it is low-cost, vet 


everywhere carries the ADSCO mark of 


quality which since 1877 has made ADSCO 


a leader. 


Expansion Joints. . 


PALL LS 4 y bed 
Besse > &- 
“4G « | 


. Separators . . 


A type of ADSCO heat exchanger widely used in industrial plants 
is the float-head, split-ring heat exchanger shown above. It ts used 
for heating, cooling, or condensing, or for a combination of these 
Shells can be of steel or a non-ferrous metal with either steel or 
non-ferrous tube sheets. Tubes of the removable tube bundle vary 
in size from Ye" O. D. to 14%" O. D. The pitch can be square or 
rectangular, depending on the fouling conditions and cleaning re 
quirements. ADSCO heat exchangers are manufactured in confor 


mity with ASME code for unfired pressure vessels 


ao a) 


- Meters .. . Steam Traps « . . Heat Exchangers . . . Strainers 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 
NORTH TONAWANDA. NEW YORK 
Scace 1877 
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ABOVE: Carbon is burned off the catalyst 
while air is supplied at 34,400 cfm, 3.5 
psig by this kiln combustion air centrif« 


LEFT: Catalyst lift air blower supplies air 
at 13,320 cfm, 4.25 psig to raise regen 


erated catalyst to reactor. Kiln combus- 


tion air blower is seen to the rear. vgal blower. 


rHODS IMPROVE, more centrifu- n makes the imp ‘ independent of tolerance 


irc being employed The Allis- ariations; the backward flow design gives good 


ave blowers seen here are ssure, volume and horsepower characteristics, 
new Thermotor High strength and long life is assured by all- 


welded, alloy steel impe ller construction and pres- 


lubricated sleeve and thrust bearings. Cast iron 


units installed by th 
Bx 1umont, Texas S 

A total of six turbine-driven A-C sing] ine Casing increases rigidity and decreases noise level, 
For this kind ot spe ialized design . . . or for 


blowers provide kiln combustion and catalyst lift 


air in the blower room of the new catalytic structure standard high quality, thoro thly tested air and gas 
handlin , cquif ment... call your nearest A-€ oftice 


The |] het ney impellers are of spe ial totally 
en los¢ ] I ward f “ icsivn This covered de- Or write to Allis-€ haln crs M lwa ike .. \ 1s. 
, A-3999 
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ALLIS-CHALMERS 


Power, Electrical, 
Processing Equipment 
* for Petroleum Industry — 
ne 


GENERATORS COMPRESSORS FORMERS SUBSTATIONS 
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New Bristol Series 650 


PNEUMATIC 
TRANSMITTERS 


for use with 
BRISTOL MINIATURE RECORDERS, INDICATORS, AND CONTROLLERS 


++-give you 
these new advantages 


@ THEY USE BRISTOL WORLD-FAMOUS MEASURING ELEMENTS 
—the measuring elements with wide-angle travel for positive 
action. These are the same standard Bristol measuring elements 
that are used in Bristol Recording and Controlling Instruments. 
They are the result of over 60 years of experience in instrument 
making and application in practically every industry. Bristol 
measuring elements are recognized the world over for their ac- 
curacy, simplicity, and reliability. There are no better measur- 


ing elements made than Bristol measuring elements. 


@ TRANSMITTING UNITS PROVEN TO BE ABSOLUTELY RELI- 
ABLE AND TROUBLE-FREE. They are very sensitive to extremely 
small changes in the measured quantity, as little as 0.03% of 
range, including reversal. Superior control results from the use 


of a booster valve with output capacity of 3.0 scfm 


@ SIMPLE TRANSMITTING MECHANISM —frictionless operation 
only one pivot and no flexures—will operate in any position— 
is weatherproof and can be installed in any location, pipe-saddle 


or surface mounting. 


@ AVAILABLE IN A WIDE SELECTION OF RANGES: Pressure (0 
to 5” water to 0-10,000 psi), vacuum (0 to 5” water to full 
vacuum), temperature (—100° F. to 1000° F.), liquid level (0 
to 5” water and up), flow (mercury manometer, bell type, and 
Barton meter bodies) , and differential pressure (0 to 2.0” water 
to 0-500” water). Suppressed ranges available. Over-range is 
standard, up to 500% for some ranges. Write for free bulletin 
No. A105. The Bristol Company, 111 Bristol Rd., Waterbury 
20, Connecticut. 6.3.8. 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 





Foiling the beetle with the half-billion bite! 


$500,000,000—that's what those little beetles on the cotton 
plant above cost America in 1950. The boll weevil adds a whop- 
ping $10.00 a year to the price every one of us pays for cotton 
goods. Producing four to five generations a season, the female 
boll weevil first destroys the flower buds of the cotton plant by 
laying her eggs in them; later generations deposit their eggs in 
the cotton bolls, where the greedy grubs raise havoc with the 
silky cotton fibers. The boll weevil is probably the most destruc- 
tive of all insect pests, and has forced large agricultural areas to 
abandon the growing of cotton altogether 

Today our most effective weapon against this pest is the new 
insecticide BHC (benzene hexachloride). So great is the demand 
for it that the production of BHC increased 300% last year and 
now equals or exceeds that of any other insecticide. BHC Is pro- 
duced by the controlled chlorination of benzene by means ofa 
catalyst. Its commercial production is made more difficult by 
the corrosive qualities of the basic ingredients and the tempera- 
tures at which the catalyst operates. To handle these corrosives 
effectively, processors of this insecticide use many ALOYCO 
corrosion-resistant valves in the plants where they make BH¢ 
Like the makers of benzene hexachloride, manufacturers of 


ALOYGO VALVES 


1s" in Corrosive Service 


4a 


NEW YORK 1,N.Y 


Fifth Avenve 


WILMINGTON, DEL 


West Ninth St i 


other insecticides such as bpt, Toxaphene, Rotenone, arsenates, 
and fluorides also depend upon aLoyco valves for the protection 
of their products 

ALOYCO valves are supplied in stainless steel and other corro- 
sion-resistant alloys by the Alloy Steel Products Company, Inc., 
the world’s largest specialists in valves for corrosive service 
Such concentration has developed a practical knowledge of the 
chemistry of corrosion, and produced the metallurgical and 
mechanical know-how to combat it. That's why ALOYCO corro- 
sion-resistant valves are used by many leading firms in the 
chemical field to handle anything from acetic acid to zir- 
conium tetrachloride 

ALOYCO Valves go hand-in-hand with chemical progress 

If corrosives play a part in your business it would pay you to 
bring your problems of corrosion, contamination, discoloration, 
or temperature extremes to the Aloyco Corrosion Engineering 
Service. Our engineers and metallurgists will be glad to pre-test 
various alloys under actual line conditions; our long and diversi 
fied experience in this field is available to assist you in selecting 
the correct valves and alloys to meet your particular require- 
ments. Write us about your own corrosive problems .» 


ALLOY STEEL PRODUCTS CO., INC. 
1303 West Elizabeth Avenue, Linden, N. J 
Plants: Linden, N. J; Bloomfield, N. J.; Elizabeth, N. J 


DISTRICT OFFICES 
ATLANTA, GEORGIA HOUSTON 6, TEXAS 


andler Bidg x € luger 


ST. LOUIS, MISSOURI 


SAN FRANCISCO, CALIF 
4 Califor ' 


PITTSBURGH 22, PA 
318 Investment Bidg 


CHICAGO 4, ILLINOIS 


2 So. Michigon Ave 


LOS ANGELES 27, CALIF 
5442) St 








DEAN HILL 
STEAM 
TURBINES 


are single stage, 
double impact type 
for low steam 
consumption 
Specifically designed 
for operation at 
medium steam 
pressures and 
temperatures, 

DH Turbines have 
all the advantages 
available under 
these conditions 
including excellent 
water rates. Get 
the full details and 
complete 
specifications 

Write today 





2 DENNY PINCHER 


Power a-plenty at a penny-pinching cost! That's how 


DEAN HILL STEAM TURBINES operate. Their super rugged 


construction, their service-engineered design, 
their low maintenance, their remarkable HORSEPOWER 
UP TO 1000 


power-producing ability all add up to . 
P 3 y P PRESSURES UP 


TO 875 LBS.. 


far more service for your turbine 
750° F. 


dollar. If it's low cost power 

you want... you want 
DEAN HILL 

STEAM TURBINES. 


NUH E PUMP COMPANY 
Pump and Turbine Engineers Since 1895 
INDIANAPOLIS 7, INDIANA 


York © Dallas © New Orleans © Son Francisco @ Denver @ Los Angeles ® Pittsburgh © Houston © St. Paul © Cleveland 
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AEROCAT MS Synthetic Fluid 
Cracking Cotalysts 


4% "a - 
-s 


Drilling Mud Compounds 





AEROLUBE Additives 
Cyanamid, service to the Petroleun 


Industry is characterized by its ability, 
based on research, to meet the chemi 
cal requirements of the many distinct 
elileki SelM lll Mile is Masel ell ai Mell 
the Petroleum Chemicals Department 
eelalel MMe!) *liael ol Micelimelal liars) 
and refining to additives for lube 
oT MolsleMel-iliuleMelel-lal tM olamelaterter) 


With specialists in each phase of 
production and refining, this inte 
grated department is able to direct 
its’ product development work 
toward the solution of problems. 
affecting the petroleum industry's 
flow-line from well to consumer 


Field experience bears this out 


Tamels-Mulel olaes)/el oleeleltlaiale Mel actom . 
for example, 75°”. of the wells AMERICAN Granamid company 
drilled over 6,000 feet have 
successfully employed Cyono- PETROLEUM CHEMICALS DEPARTMENT, DIV. PR3 
mid’s AEROPAN “ SR-1 Drilling 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 


Mud Compounds. 


in Canada: North American Cyanamid Limited, Toronto and Montreal 





In Masoneilan Control Valves 
the PLUS Quality Factor is 


Precise Uniformity . 


of Replacement Parts 


Concentricity maintained within 
0005” at points indicated in 
sures accurate fit and perfect 





alignment 


When you buy parts for replacement you have a right to expect 
to be able to install them without recourse to a machine shop for 
custom fitting. And when you use Masoneilan Control Valves you 
get parts that fit. For Mason-Neilan precision methods, using 
specially designed tools and gauges, plus rigorous inspection 
eliminate this maintenance man's headache and reduce costly 
time out of service. 

Note the points where precise uniformity means accurate fit 
and alignment. By maintaining concentricity within very narrow 
limits at these points Mason-Neilan makes certain not only that 
the valve you buy will be in perfect alignment but that any parts 
you may install later will also be in perfect alignment. 

This uniformity is checked during processing and assembly — 
and replacement parts are rechecked in master bodies before 
shipment. Moreover, these parts are covered with a plastic coat- 
ing to insure that the finish will be protected from damage and 
corrosion during shipment or storage. 

This PLUS quality factor, added to the other outstanding qual- 
ities of Masoneilan Control Valves, offers you valves that cost 

less and cost not price is the 
valid comparison among similarly 





priced valves. 











MASON-NEILAN 
REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 











” S ARIGH PRODUCT 4 


Sales Offices or Distributors in the Following Cities: New York ¢ Syracuse « Chicago « St. Louis « Tulsa 
Philadelphia « Houston ¢ Pittsburgh « Aclanta « Cleveland ¢ Cincinnati « Detroit « San Francisco « Boise 
Louisville + Salt Lake City « El Paso « Albuquerque * Charlotte * Los Angeles « Corpus Christi * Denver 
Appleton + Birmingham « New Orleans « Mason-Neilan Regulator Co., Led., Montreal and Toronto 























How to tune up a service station salesman 


Today, it takes more than a snappy uniform to make a good service station 


salesman. He must know his business 


And knowing his business means a good working knowledge of automobile 
engines, fuels, lubricants. and TBA items. This is the kind of knowledge that 


helps him do a better selling job. 
Phat’s why Ethyl developed the Product Sales Clinic—a special servic 


Station training program that fits right into your own training plans It i ETHY! 


designed to give your dealers and s lespeople the down to-earth facts they need 
Judging by results it has proved to be one of Ethyl’s most valuable service \conbomation 
In the past year alone, we put on 612 request showings of the Product Sales 


( link More than 50.000 service station salesmen attended 


( oP 





How to tune up a service station salesman 


Since the program began, more than 150 oil companies have sent their dealers 
nd marketing people to the Clinic to learn more about the products they sell 
oil company that has scheduled the Product Sales Clinic is enthusiastic 
Here are two typical statements 
comments from numerous people attending these (Ethyl) shows 
were conclusive proof that we can expect increased sales, not only 


of our gasoline and oil, but of our TBA items as well.” 


the program you puton was one of the finest Ll have ever seen, and 
Lhope many more of our people may see this very same thing. 
Iixperiences like this throughout the country make us feel that even your best 
$ ilesmen can doa hetter ob with the benefit oft an occasional “tune up ‘: Ask 
your Ethyl representative about scheduling the Product Sales Clinic in your 


territory 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 
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Ming 4 quill! 


COMPLETE ENGINEERING DATA on what, we believe, 

is the largest available choice of standard alloy bubble caps 

is presented in this new PSC catalog. Information is 

given for each of 270 styles of bubble caps and risers fur- 

nished by The Pressed Steel Co. These data are proving a helpful 
reference for design and specification purposes. The publication also 
contains drawings for use in determining methods of tray assembly. 


With dies on hand for all these styles, we are in a position 
not only to save many customers the cost of dies but also to save 
them design and delivery time. PSC bubble caps are furnished 
for all methods of tray assembly. Special caps will be furnished to 
your order. The details shown in Catalog 52 can be modified and 


combined in almost unlimited ways. Write as to your needs. 
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COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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TESTED BY UNDERWRITERS LABORATORIES, INC ij a ’ 
; 


Breaking Records Throughout Industry! 
FOR LONG LIFE... FOR ECONOMY... FOR SAFETY 








Leading glass manufacturer reporta Rock wood Maintenance engineer of large gas company On Texas transport firm's fleet of propane- 
Ball Valves, operated 1500 times a day in a says Rasy operation and no maintenance butane trucks, the leakproof construction of 
mixing process, were only valves to stay in cost make Rockwood Ball Valves far ahead Rockwood Ball Valves make them safest for 
service over a year of any others we have used.” handling inflammable gases . 





Here’s why Rockwood Ball Valves give you more of what you want in 
valve performance 


FULL ROUND FLOW .. . no change in shape or volume of the fluid stream . .. Some Prominent Users 


turbulence . . . minimum friction loss. 


QUICK OPENING AND CLOSING... needs only a quarter turn, even under 


full pressure. 


RESISTS WEAR LONGER .. . scratching, pitting and abrasion have little effect on 


the chrome-plated, floating bronze ball 


Libby-Owens-Ford Glass Co. 
Revere Copper & Brass, Inc. 
Bird Machine Co. 
Remington Rand, Inc. 
Hub Machine Co. 

STAYS LEAKPROOF . . . in closed position, pressure of fluid automatically positions Daggett Chocolate Co. 
ball against synthetic rubber seat to form a tight seal Also approved by Und. Lab. 


It will pay you to investigate how these advantages can benefit your own for L. P. G. 
applications. Send for bulletin. Rockwood Sprinkler Company, 102 Harlow 
Street, Worcester 5, Mass. Distributors in all principal cities. 











ROCKWOOD FULL-FLOW BALL VALVES 
THE FLOW IS AS ROUND AS THE PIPE ITSELF 











TYPICAL EXAMPLES OF 


DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 


FROM CONTROLLER 


DMV with Hand Jack Operator. Allows for 
manual operation against spring action. 
Limits travel of valve. Example — Maximum 
opening in spring opened valve. Minimum 
closing in spring closed valve. 


+ 
+ 


. 


SOLENOD WvE 


? 


From cOmTROLLER 


DMV with Remotely Actuated Electric Solenoid 
Trip Out. Valve may be fully opened or closed 
by unloading operating pressure from dia- 
phragm by solenoid operation. Solenoid is 
actuated from manuel switch or an electric 
tie-in circuit. 


Built for your specific requirements, Fisher Diaphragm 
Motor Valves are manufactured to handle pressure condi- 
tions up to 10,000 pounds, for high pressure drops and 
are available in metals for highly corrosive service and 
alloys for high temperature work. 


From CONTROLLER 
MAND Jal 6 


DMV with Continuously Connected Handwheel. 
Operator can open or close valve against 
controller action. Con operate valve manu 
ally if operating medium fails. Can set max- 
imum opening of minimum closing of inner 
valve. 


am SUPPLY 


DMV with Air Cut-Out Feature. Valve mem- 
ber becomes inoperate, subject to manual 
handling to re-establish operation. When 
controller removes air from diaphragm, UN- 
LOADER opens. Valve remains in this posi- 
tion — UNLOADER orifice is too large to 
allow air pressure to be re-established. 


DMV with Air Lock. Should operating air 
supply fail, air lock regulator closes, locking 
pressure on diaphragm — valve remains at 
last position until operating air supply is re- 
established. 


| TEMPERATURE CONTROLLER 


from comTPou.er 


DMV — with Auxiliary Controller Over - ride. 
An auxiliary controller, such as temperature, 
placed in operating air line to diaphragm — 
can over-ride action of main control func 
tion by unloading diaphragm and taking over 
functional operation of DMV. 





FISHER GOVERNOR 


COMPANY - 


MARSHALLTOWN, 


IOWA 





How SINCLAIR REFINING COMPANY 


- > 


CIRCULAR AIR PRE-HEATER of Thermal Cracking Unit at this Sinclair Refining Company operation has elements of 11-12% 


chromium Stainless with U’S’S 18-8 used in certain high t« mperature areas, 





Thermal Cracking 
Unit at 
Houston Refinery 


® Operating on a 100°; high sulphur charging 
stock and processing 4500 barrels of gasoline 
daily, this Thermal Cracking Unit at Sinclair 
Refining Company’s Houston Refinery, Houston, 
Tex., depends heavily on Stainless Steel to keep 
production flowing and downtime at a minimum. 

The flow diagram shown here indicates the ex- 
tensive use of Stainless. Red lines on the diagram 
indicate where it is used. 

Heater tubes in the furnaces are Stainless Steel 

1-6, chromium in areas where temperature 
does not exceed 850°F.; 7-9°) chromium in areas 
where it does exceed 850°F. The circular air pre- 
heater has 11-13°; chromium elements with 


FRACTIONATING TOWER in the Thermal Cracking Unit is lined with 
11-13°) chromium Stainless Steel; bubble caps and trays are 


a : ° ° chromium, 
U-S’S 18-8 Stainless in areas where flue gasenters | 


at 1300°F. and leaves at 550°F. 

The fractionating towers are lined with 11-13; 
chromium Stainless Steel and internals, includ- 
ing bubble caps and trays, are 7-9°;, chromium. 
Transfer lines between furnaces and fractionat- 
ing towers, operating under 600 psi pressure at 
965 F. are 7-9, chromium Stainless Steel. 

Made entirely from Stainless Steel is a pump 
that handles residual tar from tar evaporator 
units. 

There are many locations in your plant where 
the proper grade of Stainless Steel can help you 
maintain uninterrupted production. Our metal- 
lurgical and research personnel will be glad to 
assist you with recommendations. There is no 


obligation, of course. 
PUMP HANDLING residual tar from the tar evaporator at Houston 
Refinery is Stainless Steel throughout 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
WATIONAL TUBE DIVISION, PITTSBURGH TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


EXPORT COMPANY, NEW YOR 


U-S°S STAINLESS STEEL 


SHEETS STRIP - PLATES - BARS BILLETS PIPE TUPES WIRE SPECIAL SECTIONS 


i a oe ee ee STATES ST 884 





Here’s triple proof that 


IT PAYS TO SPECIFY TERRY TURBINES 


labor costs and production losses which are reduced 


When you combine the figures for these three cus- 
tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 


beginning of the story. The real savings are in the 


so drastically when you install Terry turbines. 

Send for further information about these low- 
maintenance turbines. Bulletin S-116 describes the 
many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 
letin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 





WELLSVILLE, NEW YORK, Sinclair Refining Company's 
new propane deresining unit at the Wellsville refinery, performs the 
dual role of removing undesirable asphaltic material from high quality 
Pennsylvania Grade lubricating oil and recovering heavy resins used 
in the manufacture of wax-coated paper and other everyday items 
Fiuor engineered and erected this plant on schedule and possesses the 
experience and ability to build processing units, large or small, anywhere 


in the world — not only for the refining industry but for natural 


gas, chemical, petrochemical, power and heavy industries as well. 


THE FLUOR CORPORATION. LTO 


LOS ANGELES 22, CALIFORNIA ENGINEERS 


CONSTRUCTORS 


MANUFACTURERS 





CAST STEEL 
FITTINGS 


Screwed Fittings 


Return Bend Fittings 


TAKE a look at the Beaird cast steel fittings in your 
own installation or in your supply house. You can see 
at a glance the features which have made Beaird fittings the choice of major petroleum and 


chemical companies 


Flanges are completely backfaced, permitting uniform stressing of bolts — bolt holes are 
evenly spaced and flange circumferences machined, assuring true alignment raised gasket 
surfaces are machined with a fine phonographic finish, allowing them to grip gaskets firmly. 

And you'll agree that their fully machined flanges improve the appearance of your 
entire installation. Ask your supply house for Beaird cast steel fittings - or write to us direct 


for quotations on your fittings requirements. 


THE J.B. BEAIRD COMPANY, INC. 


< SHREVEPORT, LOUISIANA 
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CHECK THESE 3 WAYS YOU CAN SAVE 
THIS MULTI-PURPOSE INSTRUMENT 


WITH 


Here is the most sensible idea you've ever seen 
in a recorder or controller—an instrument you 
can change as your instrument needs change, 
that you can add to, subtract from, or whose 
functions you can increase or decrease at little 


or no expense. 


Save money when you add new funce- 
tions by adding only those new 
assemblies needed. 


Save time-delays by making changes 
on the job site without returning to 


factory. 


Save money on inventory. Parts are 
interchangeable, fit all Gotham Con- 
vertible recorders. You can service 
a whole group with a minimum stock 


of basic elements. 


What you can do with the Gotham Convertible 


Depending on the chart size of the recorder (6°, 9” or 12") you can have a 1-2-3 or 4 pen recorder with 14 
pressure, temperature and time operation combinations or a recorder-controller with 38 possible pressure, 


temperature, and time combinations. 





RECORDING 


SELF-CONTAINED 
PORTABLE RECORDER 


A portable recorder which has a 
carrying handle, legs and retaining 
holder for capillary and bulb. Built 
from Gotham standard elements, 
interchangeable with other Gotham 
instruments. 6", 9" and 12" chart 
sizes. Mercury, Vapor or Pressure 
Activated. Spring or electric chart 
drive. See Catalog 400 





RECORDING 
PSYCHROMETER 


Incorporates the same 
highly occurate and re 
sponsive thermal systems 
and contains all other 
Gotham standard convert 


HYGROMETER 


A 2-pen recorder of the 
wet and dry bulb type 
Mercury or Vapor Acty 
ated. 9" and 12" chart 
sizes Available with variety 


ible features. Wet and dry of wet and dry bulb assem 
bulb type. Motor-driven 
suction fan. 12" chart size 


Catalog 400 


bles depending on appli 


——— cation. Catalog 400 








Keep everything under control with Gotham 


GOTHAM INSTRUMENTS 

Division of American Machine and Metals 
Dept. 6, 233 Broadway 

New York 12, New York 

Please send me a copy of your 


0) Cetelog 100— 


Industrial Thermometers 


(1 Catalog 200 


Dial Type Thermometers (}] Catalog 500—Controliers 
C) Catalog 400—Recorders () Hove your representative coll 
sychrometers, Hygrometers No obligation 
Nome Title 
Compony 


Address 


City 





SUPPLY AIR CONNECTION 


INTEGRAL NULL TYPE — 
POSITIONER UNIT 


SELF LUBRICATING 
O” RING SEAL 


(3) POINT PISTON GUIDE 
FLOATING IN RUBBER 


STEM PROTECTOR 
PANTS 


ONE PIECE VALVE 
STEM AND PLUG 


MOTATARLE STEEL - 
CONNECTING YOKE 


SEPARABLE 
BOOY HALVES 


THRE ADLESS 
VALVE SEAT 


INTEGRAL DOME 
LOADING REGULATOR 


INSTRUMENT Aim 
J CONNECTION 


MEAT TREATED 
y DOUBLE ANODIZED ALUMINUM 
DOME ASSEMBLY 


CALIBRATED 
POSITIONER RATE 
SPRING 


ANNIN 
DOMOTOR 
VALVE 


SINGLE SNAP RING FOR 
COMPLETE ASSEMBLY 


INDICATOR 


OPEN ACCESSIBLE 
PACKING GLAND 


INTERCHANGEABLE 
LINE RLANGE 


bs! 


Wher precise control of hard-to-handl fluids is re qquire al engineers and 


production men have learned from experience 


Valves. Designed for long life 


Annin Valves are widely used to control erosive and corrosive fluids under 
Lv wick range of t mperatures and pressures Intere hangeability ot valve 


bodies, flanges, operators and plug assemblies lowers the initial invest- 


ment and cuts inventory requirements 


cut 
INVENTORY 


50% 


WITH 


Tk 


to depend on Annin 


low maintenance, and efficient operation, 


¢ WRITE TODAY 
for illustrated bulletin 
showing how and why 


Annin offers the best 


buy in control vale: 


Coutrol 
VALVES 


THE ANNIN COMPANY 3500 Union Pocif 


Los Angeles 23, California 





Lummus writes a big 
engineering & construction 


story at DUNKIRK 


rw 


Here—ot Dunkirk, 
France, once stood 
© petroleum refin- 
ery. History tells 
the rest. Under a 
rain of bombs in 
the dork days of 
1940, o busy plant 
was reduced to 
rubble. 





The some site today—occupied by the 
modern refinery of Société Générale des 
Huiles de Pétrole, on Anglo-lranian Oil 
Co., Lid. affiliate. The Lummus Compony 
designed, engineered and built nearly 
all processing units. Correlation of effort 
enabled Lummus' New York and Paris 
offices to adhere to strict time schedules 
every step of the way. Lummus design in 
the lube oil section of the refinery pro- 
vided such modern features os: a centrol- 
ized heot source for the entire lube oil 


plant; one common control room for three 
major process units; ao unique fluidized 
clay addition and meiering system—oll 
adding up to lower investment and oper- 
ating costs, simplified operation ond 
maintenance. 


SGHP Dunkirk produces about 40,000 B/D 
of petroleum products ranging from bottled 
gas to pitch, including gasolines, solvents, fuel 
oils, lube oils, woxes and aspholts. This 
Lummus-designed-and-built Combinction 
Atmospheric and Vocuum Distillation Unit 
processes about 80% of the refinery's intake 
of crude, producing 12 “cuts” ranging from 
LPG to asphalt. 


D ' : “Lummus at Dunkirk latest in our 
unkirk is another example of the efficient assembly 


popular series of brochures— tells a 


and use by Lummus of its world-wide facilities 


compiete word-and-picture story of 


and experience. Have you discussed your petroleum, SGHP's new refinery. May we send you 


a personal co 2? There's no obligation 
petrochemical or chemical expansion program 4 sa ; 
just drop us a line af Room 359, 


with us? It may be profitable for you to do so. 
385 Madison Avenue, New York 17 


THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


LuMmmMuUs ) 


HOUSTON * CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTOR FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 





Cosden is first 
to produce 
all three aromatics 


plus Platformate 


vin PLATFORMING-UDEX 
facilities ... built by a ROCON 
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ompleted by Procon in |] months, the Platforn c inst 
at the Big Spring, Texas, refinery of Cosden Petroleum Corporati 
the first to produce all three aromatics benzene, toluene, and 
xylene — plus a high octane motor fuel blending component 
Handling a charge of approximately 4500 barrels per day, the new 
facilities include a feed »paration section, a UOP Platforming Unit 
a Udex unit, an Ipe! “tl on section. In addition, 
Procon also buil y processing eq idway 
buildings, anc litie | work was handled with maximum 
dispatch, and | r costs { he completed job were considerably 
below pre-const! 
The successful « 
typical of Proc« 


petroleum reiine 


PROCON Zensnace’ 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. 5. A. 


IN ENGLAND 


PROCON (reat Britain) 


LIMITED 
112 STRAND, LONDON, W. C. 2 





nnounoing ... 


CLASS I, GROUPS C & D, Div. 2 


...the Compact 


signal alarm unit ideal for 
flow line and graphic panels 


Panel tection 
shows flow 
line and 
graphic vessel 
Monolarm in- 
stallation. 


Matching pilot 
light with 
Monolarm for 
continuity of 
panel appear- 
ance. 


Monxo: iRM is the reliable, modern signal 


alarm unit designed for modern panelboards! Wher- 


— ever instrumentation space is at a premium —wherever 


- e, flow lines and graphic vessels must tell their visual proe- 
Ad, lage R essing story without interference from bulky signal 
of R&S MONOLA M alarms — this exclusive R & S development takes over 


J. A single narrow bezel and 6, Maximum safety is afforded with minimum space on front and back of panels, 
button fita inte a flow or bv interlocking the plug Ml 
graphic line diagram with- with the hermetically sealed on 
out interrupting the con- switch, making it impossible abnormality occurring in a processing operation at any 





olarm offers instant warning against any 


tinuity of the design story, to insert or withdraw plug time—and safeguards against expensive losses of pro- 
under load. When the polar- 

. Occupies minimum back-of- ized plug is inserted into the duction and materials. Should any abnormality occur, 
panel mounting space. receptacle and the plug shell the normal light ceases to shine “oF the alarm light 
is turned clockwise, it turns 
the switch to the “On” posi- 
tion and vice-versa if used, is sounded. Acknowledgment by the operator 


. mae my is quick and easy ° Hermetically sealed plug- must he made by turning the re-set switt h eee the 
from the front of the panel relays instantly removable 


° Lighting indications in two fl ishe Ss rapidly on and OM ces also an external howler, 


or three colors on one bez l. 


alarm light then assumes a steady state until the con- 
. Instantaneous connect and if replacement is necessary 
disconnect of the power sup- . Time delay circuit available 
ply cable to Monolarm is to counteract turbulence resumes its normal indication. 


provided by an interlocking and vibration when ab- Several hundred highly successful installations 


switch receptacle and plug. normal condition is reached. 
I I - are already completed. Monolarm is now available 


dition is remedied...then Monolarm automatically 








oH rit for Sales Data Sheet #21253— oe 7 
on your orde r 





RUSSELL & STOLL COMPANY, INC. « 125 BARCLAY STREET, NEW YORK 7, N.Y. 














California Refining reports 


FOAMGLAS 


ideal because it STAYS DRY 


For the manufacture of high octane blending components, the 


California Refining Division of The California Oil Company, Barber, 
New Jersey must maintain constant operating temperatures, ranging 
from 30°F. to 60°F., in its outdoor alkylation equipment and piping 
To solve this problem California Refining turned to FOAMGLAS 
They report “FOAMGLAS has proved ideal for our needs because 
it stays dry, will not absorb spillage. And its sealed glass cells guar 
antee the constant Operating temperatures we require p/us giving us 
the added benefit of incombustibility and trouble-free, long life.” 


You, too, can obtain added values by using FOAMGLAS. 


Consider its plus features ... stays dry! .. . fire and acid proof 


can not rot rigid structure and high compressive strength 


outstanding durability. Let FOAMGLAS help to solve your in- 


sulating problems! 


PITTSBURGH CORNING CORPORATION 


PITTSBURGH 22, PA. 





PIrTrseuece 








Outdoor equipment 
and piping of Alkyla 
tion Unit at California 


Refining Division 


Reactor, drum, 


changer, and miscellan 


eous piping insulated 


with FOAMGLAS 


Engineer 


M W. Kellogg 


Jersey City, New Jerse 


Pittsburgh Corning Corp., Dept. 7-33 
Pittsburgh 22, Pa. 
Please send me free sample and beok- 


lets on use of Foamglas for 
] Steam Lines 
[_] Refrigeration Lines 
[_] Equipment 


[] Send engineer to discuss specific 
problem 


(_] Advise nearest source of supply 





materials » engineering 
erection help 
for refinery vessel linings 


SUSPENDED LININGS 


All of the important features of suspended construction— inherent in 
the B-L design—are included in Bigelow's abrasion-resistant linings 
for bead catalyst units. 


Horizontal tile joints slope downward 
to resist bead infiltration. 


Arc-type support castings provide 
base for vopor barriers. 


Castings are 1400” F. high-tempera- 
ture metol. 


Linings ore special abrasion-resistant 


refractories. 





Tile, backed up by insulation, mini- 
mized heat loss. 








No cumulative loading or expansion. 


CASTABLE LININGS 


B-L provides a source for a complete job—engineering, materials, 
complete erection—of pneumatically-applied castable linings for 
fluid catalyst units, cyclones, pipes, stacks and ducts. 


Insulating castable SK-7 acts as a 
vapor barrier. 


Abrasion-resistant castable KS-4 re- 


sists wear 


Mesh and mesh supports hold cast- 
able firm 


Design provides for panel expansion. 


One source dependability assures 


continuous on stream = service 


Remember, you can co-ordinate suspended construction with castable for an efficient 
installation. Suspended construction is ideal for oil heaters, too.Write today. 


BIGELOW-LIPTAK (oiworation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: Bigelow-Lliptak of Canada, Lid., Jorente, Ontario 


ATLANTA + BOSTON + BUFFALO + CHICAGO « CINCINNATI « CLEVELAND + DENVER « HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS + NEW YORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS « ST. PAUL + SALT LAKE CITY + SAN FRANCISCO + SAULT STE MARIE, MICH. + SEATTLE + TULSA + VANCOUVER B.C 





How to 


Insulate Your Towers 


against 
rising 


maintenance costs 


One simple step can help you hold tower insulation 


replacement costs within bounds. 


Use Monel’ 


Monel tie wire. 


hexagon netting ... Monel bands 


Monel successfully resists corrosive attack by mois- 
ture and acid or alkaline fumes...It prolongs the 
life of insulation in damp and humid areas, coastal 
locations, and the corrosive atmospheres of indus- 


trial locations. 


You get other advantages, too. Although Monel is 
stronger and tougher than structural steel, it is plia- 
ble and easy to handle. You can bend and twist thin 


Monel wires to snug fits. You can stretch and crimp 


ASA Se 6” 


— 


MONEL HEXAGON netting and 
bands hold tower and tank insula 
tion firmly in place. For 
pipe 
chemical plants use Monel tie wire 


interior 


lines, many refineries and 


in place of the bands 


Monel bands tightly without snapping them. 


You can see, then, how Monel is almost certain to 


bring you important economies over the years. 


Monel-secured tower insulation goes on easily... 


stays tight... lasts long...saves frequent erection of 
expensive scaffolding. 
For your next tower — or tower! job 


repau insure 


future using Monel 
hexagon Monel 


Consult your Distributor of Inco Nickel Alloys for 


permanence and savings by 


netting, and bands and tie wire. 


the latest information on their availability. Remem- 
ber, too — it always helps to anticipate your require- 
advance. The Nickel 
67 Wall Street, New York 5, N. Y. 


‘vents well in International 


Company, Inc., 


Inco Nickel Alloys 


ai Monel... your PARTNER IN PROGRESS 
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YORKVMESH Demisters (entrainment 
eparators mist eliminators) are answering 
Petroleum kngineers demands — the world 
over tor simple means Of improving the 
perbormance ind) inecreasin the throughput 


ipacities of ¢ ttalytie cracking units 
orkmesh Demisters in’ Vacuum ‘Towers 
remove substantially all) liquid) entrainment 
even at increased vapor velocities the ras 
oil then produced has lower carbon content 
ind considerably reduced metals content 
thy reduced metals content accounts tor con 
tinued high eatalyst activity. The net result 


is more gasoline of higher octane rating 


Yorkmesh Demisters are used equally 


to improve the performance of 





~crubbers eparators, evapo 
knock-out drum te 


kasily nstalled in « tit or new equip 
ment \Materials ly pes io Mh] 16 stain 


mone! ‘ irbon steel ete Prompt 


it 


shipme nt 





Catalog 13 

aunhiy’ tates 

and engineering data on 
Pte ll. | YORKMESH Demisters. 





OTTO H. YORK 
Co., Inc. 





Another example of BARNES SERVICE 


to a fast-moving industry 


When the Shell Oil Company decided to increase output at its Brea, 
California natural gasoline plant . . . the Barnes organization was called 
” upon to handle the engineering and erection work. New facilities 
a included a new compressor station and additional absorption and distil- 
a Lreaimna lation units. The entire work was completed in six months time and 

resulted in more than doubling the plant capacity. 
a h 7 Barnes’ record for getting things done quickly and smoothly is well 
in 6 mont Ss known in the petroleum and petrochemical fields. The Barnes organi- 
zation offers a complete service in designing, engineering and construc- 
tion. It’s a service you can depend on from start to finish, Why not check 

with Barnes on your next project? 


View of the Shell Oil Company's 
natural gasoline plant at Brea, California 








ab ae. ROS 
A COMPLETE SERVICE 
IN DESIGN, ENGINEERING AND CONSTRUCTION 
BUILD WITH BARNES FOR THE PETROLEUM AND PETROCHEMICAL INDUSTRIES 


to Finish 











Juggling the world’s 
smallest components—atoms and elements—demands the services of some of 


the world’s largest, strongest and most complicated equipment. The petroleum, 


petrochemical, chemical and atomic energy industries have marched forward 


in seven-league boots because gigantic plants like Sun Ship have been able to 
make the “boots.” They have kept pace with the engineering needs of the 
industries ... have been able to place in the scientist's hands the “tools” which 


enable him to mold elements as old as the world into products as new as today. 


There has been what might be called a chemistry of progress at work in Sun 
Ship’s mighty plant to match the progress of chemistry. The services of its 
great shops, the skills of its thousands of workers, have been adapted like 
atoms into new patterns which enable the great plant to make and fabricate 
the array of equipment... the engines and machinery... pressure vessels... 
fractionating towers... stills...tanks... catalytic cracking cases and other 


equipment which serve modern chemistry in building a greater America. 


SHIPBUILDING &@ DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE «+ CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 








Petroleum Re 





... he Turbine 
that has everything/ 


POOR tN aS WORN CS ee oO 
| SIMPLICITY | that makes maintenance easy, 


OTHER ELLIOTT EQUIPMENT needing only ordinary mechanical experience — 
VALUABLE TO THE INDUSTRY 


LARGE MOTORS from 50 hp up, in the famous Cua ithad under all conditions as proven 


Elliott ‘“Fabri-Steel” construction. All types, and all © in thousands of installations — 
enclosures, particularly for outdoor service. 4 


INTEGRAL MOTORS tough and sturdy backed Pige Tht Lee that fits it to any require- 


by the Crocker-Wheeler reputation and experi- ment, due to the many available modifications — 
ence. All types, including the always dependable 


; . totally enclosed fan-cooled SEALEDPOWER motors. 
F | REPUTATION | for all-round satisfactory 


STEAM JET EJECTORS single or multi-stage, i ’ 
for pulling any required vacuum. No moving parts performance, among Operating engineers every- 


—practically no maintenance. where. 


TUBE CLEANERS for cleaning all kinds of tubes ~ WHY NOT CHECK? Bulletin H-16—On request. 


or pipes, straight or curved, removing all types of 

deposit. Wide range of sizes and cutter heads. 
1 STRAINERS single cylinder or of win ype which 7 ELLIOTT Company 
; permits the removal of a fouled basket for cleaning 

while the twin maintains operation. Also self-clean- STEAM TURBINE DEPT. ¢« JEANNETTE, 


ing strainers. PLANTS AT 
H2-3 JEANNETTE, PA. + RIDGWAY, PA. + AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, W. J. 


Sh Pee wed +‘ DISTRICT OFFICES IN PRINCIPAL CITIES 


{ Gulf Publishing Compan 
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... With TOP QUALITY 


DROP FORGED STEEL 


Air View of 
enry Vogt Machine Co. 


most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That's 
why they're the choice of leading 
refineries, power plants, chemical 


plants, ete., the world around 


OUR COMPLETE LINE INCLUDES 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves ¢ Ells, Tees 
and Crosses ® Couplings © Bushings ¢ 
Plugs * Unions © Flanges and Flange 
Unions ¢ Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
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... two reliable names along the path of petroleum processing 


™ 8a § MOH GE MINERALS & CHEMICALS 


Ps) 


WHAT DO YOU WANT TO PURIFY? 


There's an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in Copper sweeten- 


ing processes 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


IU YU w CORPORATION 


Dept. W, 210 West Washington Square, Philadelphia 5, 


bea 
Me 
e 


Pa. 


- 
© 
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if you operate in the Central South and Southwest— 


Look to this vital link for 


WELDED STEEL TUBING SUPPLY! 


Whether you have a mechanical... heat exchanger . . . condenser 
tube . .. or boiler tube application—you can be confident of uniform 
quality when you specify Metal Goods Corporation as your source of 
7 supply for Welded Steel Tubing. The name, Standard Tube Company, 
which we represent and whose stock we warehouse, is in itself, 


your guarantee of economic fabrication and lasting service. 


All Standard Tubing meets standard specifications—and is avail- 
able in a complete range of sizes up to 542” O.D. Special sizes, 


shapes, finishes, and alloys can be furnished upon request. 


If structural strength, ease of fabrication, freedom from corrosion, 
or heat resistance represents a factor in your manufacturing or 
installation operations—or if appearance is of importance to your 


product, then direct your call to us! 


OFFICES AND WAREHOUSES - 
SH. Lewis 15, Misseurt Telee 3, Oklcheme Kenses City 16, Me. Denver 2, Colerede Delles 9, Texas 
5239 Brown Avenve 302 North Boston 1300 Burlington 2425 Wain Street 6211 Cedar Springs Rd. 
Nelson L. Hower Scott J. Harrison Frank D. Hogan Neol Dehn Sem D. Hodgdon 
Phone: GOodfeliow 1234 Phone 4.1175 Phone: NOrclay 3516 Phone: ACome 5691 Phone: Elmhurst 3271 


Hoveten 3, Texas New Orleans 12, Le. 
711 Milby Street 432 juvtio Street 
Horris T. Gregg Cart 1. Wedemeyer 
Phone: CEntral 8661 Phone: CAno! 7373 


———- SALES SERVICE OFFICES = 
Kenses Jeckson, Mississippi Baton Rovge, Lovisiene Omaha, Nebrask Memphis, T Sen Antonio, Texes 
2200 East Central 781 Raymond Road 4419 Mimosa Street 3515 No. 67th Avenve 713 Columbion Mutual 2012 Alamo Notl. Bidg. 
Ray Noller George E. Akerberg Paul P. Vidovic C. M. Cooley Tower Bidg. Robert E. Reese 
Phone: 7-692! Phone: 5-271! Phone: 4-4738 Phone, WAlnut 1112 Robert W. Downs Phone: GArfield 3161 
Phone: 5-8721 


Decetur, illinois Indianapolis 2, ind. Seaumont, Texas Fort Worth, Texes 

1305 West Sunset 1333 N. Pennsylvanio 238 Bowie Bidg. 3821 Carolyn 

Artic W. Tempel Horry L. Newton Lee T. Dodson John M. Turbitt Roy D. Bagaley 
Phone: 68-1314 Phone: Lincoln 4980 Phone: 4-7536, 4-7537 Phone: FOrtune 4369 Phone: 4-0366 
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POWELL VALVES 
actually require 
less maintenance 


one ji mae jt Sone 
a ay A AGS pe AS 4 Sige — ee of eae 


Di hcusasdc oh ¥oael Vekser’ thet 


are fering all branches of industry. 


The Wm. Powell Company 
Cincinnati 22, Ohio 
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THE SERVICE 
with 


AIRCO 
HARDFACING 


ALLOYS 


» 
Increased drilling depths, higher penetration 
rates and faster rotating speeds put tool 


joints out of service in a hurry. 


You ean double the usual service life, and 
eut vour idle rig time and maintenance costs, 
by protecting your tool joints with Airco 
Hardfacing Alloys. These alloys not only 
reduce wear, but also maintain correct box 


end diameters. 
Contact your local Aireo office for further 


information on how to double the life of 


your tool joints. 


Air Repuction MaGNoLiA COMPANY 


A Division of Air Reduction Company, Incorporated 
2405 Collingsworth Avenue, Houston 10, Texas 
Beaumont + Corpus Christi * Dallas + El Paso * Fort Worth * Hobbs 
Oklahoma City « San Antonio * Shreveport * Tulsa * Wichita Falls 
at the frontiers of progress you'll find 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases Carbide Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


Petroleum Refiner—l 





Reduce your fuel costs and build better furnace linings 


with JM-3000 INSULATING FIRE BRICK 


HERE'S THE ONLY insulating fire brick 
that withstandsa full S000F. It's highly 
efficient both as an exposed refractory 
lining or as back-up insulation. And 
JM-3000 is only one of six types of 
Johns-Manville Insulating Fire Brick 
made for these applications. All pro- 
vide long-life insulation. All are light 
in weight, have low conductivity, high 
structural strength. These properties 
permit thinner furnace walls 
can achieve important fuel savings 
and increased production, because 
J-M Insulating Fire Brick assures 
quick furnace response. 

Sil-O-Cel* Insulating Brick is an- 
other outstanding J-M fuel-saver ...a 
high load-bearing brick for back-up in- 
sulation behind refractory linings. It 
comes in three types, for service through 
2500F—makes it possible to reduce the 
necessary thickness of refractory linings 
as much as one-third. 


vet you 


JM 


Varch, 1953 1 Gulf Publishing ¢ 


Johns-Manville 
First iN INSULATION. ... 


mpany 


Save fuel with 
J-M Hydraulic Setting Refractories 


Johns-Manville refractories meet every 
need for castable, troweling and gunning 
applications for temperatures through 
3000F, Firecrete* is used to cast special 
shapes of all kinds. It is ready for use 
within 24 hours, has negligible shrinkage 
and high resistance to spalling. Blaze- 
crete* is used to build and repair furnace 
linings. When gunned, it adheres readily 
with a minimum of rebound loss. When 
slap-troweled, it eliminates laborious 
ramming and tamping. 


Save Fuel with J-M Aggregates and Fills 


These lightweight insulations are used as 
fills to conserve heat in irregular spaces 
where other forms of insulations cannot 
be economically applied. They are also 
used as aggregates for mixing with other 
materials to form insulating refractory 


Y 


concrete, 


Send for your free copy! This new bookler 
IN-115A gives full details about J-M insulat 
ing materials for service through 4000F. To 
find out how they can help 
cut your fuel costs, simply 


mail Coupon 


Johns-Manville, Box 60, N.Y. 16, N.Y 


(In Canada, 199 Bay St., Toronto 1,Ont.) 


Please send me, 


“ ithout ‘ harge . 


copy of brochure IN-LI5A 


Name 


Company 


City & Zone 


> py 
Publication 
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LUBRICANT 
TUBE KEY 


th each tube 


LUBRICANT TUBE LUBRICANT TUBE 


Actual size of 


rock weit nee cc 
pirrseuKor © 














MWMUGES/ .. 


SIMPLEST, CLEANEST, 
MOST ECONOMICAL METHOD 
OF VALVE LUBRICATION 


The new Rockwell lubricant tubes were developed to provide a 
better means of lubricating Nordstrom valves. They are a big 
time and money saver for maintenance departments; a great 
convenience to supply stores. 

For Nordstrom valves equipped with lubricant screws, you just 
insert tube spout in the valve shank and turn key until lubricant 
chamber is filled. It’s easy and quick! The lubricant is always kept 
fresh no chance for contamination by dirt or grit. The 
inventory problem is simplified —one tube fits all sizes 

and types of Nordstrom valves 

If you lubricate Nordstrom valves by lubricant gun, then 

specify the new Rockwell gun tube. Insert it in your gun and 
turn the key until all lubricant has been emptied into the 

barrel. The whole job takes only a few seconds 

Rockwell bulk lubricant tubes are normally packaged in boxes 

of four; however, single tubes are also available. Gun lubricant 
tubes are supplied in boxes of six 

The most commonly used Rockwell Nordcoseal lubricants are now 
produced in tube, stick and bulk form. Other Nordcoseal lubricants 
and Hypermatic, the energizable lubricant, will still be 

available in stick and bulk form. 


To assure positive valve closure, quick easy operation and 
longest valve life, use only genuine Rockwell lubricants 
in Nordstrom valves. 


Write for bulletin V-220 describing Rockwell lubricants 
for Nordstrom valves. Rockwell Manufacturing Company, 
Pittsburgh 8, Pennsylvania. 


ROCKWELL Built 


Nordstrom Valves 


Lubricant Sealed for Positive Shut-Off 


g LuBR 


\CANT 


LUBRIC ANT 


Maintenance man 


demonstrates ease of 
lubricating a Nord- 
strom valve with the 
new Rockwell bulk lu- 
bricant tube. Insert 
spout of tube in valve 
shank and turn key un- 
til lubricant chamber of 
valve is filled. 


—_ 


pew ANP 


C 
un vst 


Demonstrating the con- 
venience of filling a 
lubricant gun with the 
new Rockwell gun tube. 
insert tube in gun ond 
furn key until all lu- 
bricant has been emp- 
tied into the barrel. 





























RSQE valEveite 


+ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE - 


R-S VALVES 


OPERATE EASILy 


Above or Below Floor Level 


Because of their comparative light weight and mini- 


mum space requirements, R-S Valves are particularly well 
adapted for installation at considerable heights above the 
floor level. In such positions they are usually operated 
manually by chainlever, chainwheel, extended reach rod 
or controlled automatically 

Where the valve must be installed in an inaccessible 
position below the floor level, a floor stand is provided 
Control is just as quick and uniform as in those installa- 
tions where the handwheel is mounted directly on the 
valve ‘shaft 

Simplicity of design, the wide range of application and 
ease of operation indicate the high order of metallurgical 
and mechanical engineering that is embodied in every 


R-S Valve 


Consult your local R-S Valve Engineers, or write direct. 
AS 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 


























- 

No. 688—Heavy duty chainlever valve for 
quick opening or closing in elevated and in- 
accessible locations. R-S Valves are used to 
control and shut-off the volume and pressure 
of nearly all materials in the temperature 
range from minus 300 to plus 2000 F. 

2 to 2500 psig. 


No. 788—Heavy duty valve equipped with 
rubber seat, totally enclosed gear reduction 
drive, extended shaft and floor stand. Posi- 
tive shut-off is obtained up to 125 psig with 
rubber seated valves and commercially tight 
shut-off to even higher pressures with a 
babbitted seat. 





No. 839—8-inch heavy duty valve equipped 
with 125-pound flanges, 18-8 shafts, bronze 
bushings ond a throttling type motor oper- 
ator for the control of low pressure air. 
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.«.» both quality and economy are guaranteed. Piping is 


7 
dh nat 


\/ fabricated in Grinnell shops under ideal conditions, €" 4¢ <> with 


» 


modern equipment, by personnel qualified in all classes of work. Price (determined 


in advance) includes competent engineering, scheduling and shop sketches, 


a 
_ efficient material procurement. Grinnell supplies heat, light, power, 


>) 
: UE expensive 


water, compressed air, expendable tools and supplies. Grinnell shops have large 


storage areas for pipe and completed assembliesyy® ~~ 
‘ Rett A a 
. Stites nt, D =~ ors 
~ oY — 4 =] cy N 
modern equipment, 50) de la permanent staff of skilled workers. ;( (+ “Vad 
AL — M/ }/ « 
: ‘ ; oh a , ; V ba 
Grinnell finances material inventories and payrolls; carries insurance. 





The customer pays for no waste material or spoilage. Shop fabricated piping is 


—tY 


- 


rigidly inspected and tested to meet_exacting requirements of customer's 
°° ° . s 2 e ° ° . 
specifications and applicable codes. ,*> Ld It is cleaned inside and outside and 


ta 


— -o, 
painted. Squared to standard dimensional tolerances, sub-assemblies are erected 


¥ pm jh 
at the job site Eli Uji more quickly and easily. It all adds up tothis... 
HS TP} 3 
ale 
shop fabrication by Grinnell guarantees quality and RN, Ly 
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WHENEVER PIPING Is INVOLVED 


Grinnell Company, Inc i 
’ «+ Providence, Rhode Ish. 
sland ° Coast-to-Coast Network of Bran h Wareh 
c arehouses and Distribut 
ors 





Pipe and ube fittin 5 bd weldin fitt ngs © engineer han r n ? ° Thermo er nit h t . 
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industrial supplies 
a , 
Grinnell aut 
omatic sprinkler fire Protection systems 
. 
Amco air ¢ 
onditioning s 

ystems 








A DRY PLUG VALVE 


..» SAVES 
LUBRICANTS AND MAN HOURS 


With a few turns of the handwheel, the tapered plug 
of a Wedgeplug Valve is lifted from its protected 
seat; is turned 90-degrees; and, is tightly re-seated 
by one single cam action. The action is a 
positive one, and no lubricant is needed or used 
on the Plug or Seats. The raised seating surfaces 


Wrench are protected, both in the open and closed position, 
Operated 


against friction, erosion and corrosion. 


Quick, positive, trouble-free action at any 
temperature or pressure; ease of adjust 
ment large port openings; low maintenance 
cost; plus freedom from need for plug lu 
brication—are some of the reasons for the 


growing popularity of Wedgeplug Valves 


Handwheel 
Operated 


WRITE FOR 7 ae 
CATALOG 


Worm Gear 
NO. 53-1-W Operated 


WEDGEPLUG VALVE C0., INC. 


STOCKHAM VALVES & FITT 


1304 s. BROAD AVENUE, NEW ORLEANS 15, LA. 





The three cooling towers pictured above are a part of KIGHTY laree 


Hudson cooler installations made by a eas transmission COMPANY 
installations involving HL DSOWN cooling towers. atmo pheric section 

and HUDSON Solo-aire units made in eight different states from 
Texas to New York 

The fine performance. low operating cost. mechanical excellence. anc 
ood business relations experienced by buyers of Hudson equipment 
make Hudson the favored supplier when additional installations are 


considered, Over SEVENTY-FIVE PERCENT of Hudson cooling: 


uipmentnow beme manufactured will be mstalled for present user 


m=, HUDSON 


lie cachanee ENGINEERING CORPORATION 


mailed upon request. 
FAIRVIEW STATION ® HOUSTON, TEXAS 





For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and heat dissipation. 
Present day HUDSON cooling equipment has been evolved 
through the years by constant improvements in design and 
fabrication. 


[ eiermance 


COOLING TOWERS 
Beauty and utility have bees wceessfully combined in the 
HUDSON PP” design. These Top Performance cooling 
tower embodying new brut proven advancement itt water 
cooling design. result in lower installation and operating 


costs for a given guaranteed performance 


SOLO-AIRE EXCHANGERS 
HUDSON Solo-aire exchangers for jacket water cooling. ea 
cooling steam conden ing and hydrocarbon Vapor condens 
ng have found wide use particularly where suitable cooling 
water is impo sible or ¢ xpensive to obtain. Even where ade 
quate quality ind quantity of water ivailable there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Designs are available for 


pressures up to 5.000 pounds per square inch 


COMBIN-AIRE UNITS 


By combining in one tructure 
ine tower, HUDSON originated the Combin-aire unit. In hot 


weather. air before use in the Solo-aire unit is contacted 


Solo-aire units with a cool 


with water to reduce both air and water lemperature In 
cold weather. water use is unnecessary. This device makes 
possible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water con Imption ind 


results in « ipital and operating saving 


AUTO-VARIABLE PITCH FANS 
The latest in a lone list of Hudson innovation The auto 
variable pitch fan controls cooler outlet temperature 
through automatic change in fan blade pitch which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled. and in a typical case horse power cor 
sumption over the vear is reduced seventy percent as con 


pared \ ith fixed pitch far operatior 


ATMOSPHERIC SECTIONS 
These units are for use where water serve is cooling 
medium. They may be mounted vertically or horizontally 


under cooling tower or submerged in water 


Alm 

2) 
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UNDIVIDED RESPONSIBILITY —Complete integration of facilities 
in selection, design and manufacture of cooling towers 
water cooled atmospheric sections, and air cooled 

i systems of minimum 


exchangers results in cooling 


first cost, minimum operating cost, and in undivided 
seamansieiilie . ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 





Simplicity, long life, easy maintenance 


Opposed impellers balance axial thrust. 


Impeller mounting provides leak-proof 
shaft sealing between stages. 


CAPACITIES TO 1000 GPM 5) ieelid deat teens Windan Dad 
PRESSURES TO 1200 PS! distortion. 
TEMPERATURES TO 350-400F Removable stuffing boxes permit flex- 


ibility in shaft sealing arrangement. 


Split sleeve sadial bearings are stand- 
ard. 


Positive interstage wearing ring seals 
eliminate leakage. 


Casing support insures coupling align- 
ment. 


OPPELLER PUMPS 


You get them all with... 


Look at the seven outstanding features shown in the 1,000 gpm and 1,200 psi with temperature up to 350- 
cross-section and you'll see why De Laval Refinery 100F. They can handle liquids ranging from propane 
Pumps stay on the line for years...trim maintenance to strong caustic. Write today for bulletin giving full 


costs. Use these pumps for service up to approximately applic ation and sper ification data. 


Refinery Pumps 


DE LAVAL STEAM TURBINE COMPANY 


Nottingham Way, Trenton 2, New Jersey 
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? DREW ORGANIC U-14-L 


, Stabilizer 
itioner and 

: Sludge Condi 
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Anything other than dry steam going over from the boiler may lead 
to difficulties in boiler water systems. Drew Boiler Water Treatment 
includes highly effective products such as Drew Organic U-14-L 

for prevention of carryover. 


A large food manufacturer in the mid-west was troubled with excessive 
carryover. Drew Organic U-14-L was recommended 
after a thorough analysis. It not only stopped the carryover, but also 


cleared up sludge adherence, which had long been a problem. 


To prevent or eliminate industrial water problems in your plant, 


you'll get results faster and more economically with this Drew program: 


. Thorough study and analysis of the problem 
Use of effective organic and inorganic products 
Efficient methods of feeding products to the system 
Control of dosages by simplified plant testing 
Service by qualified field engineers 
Technical assistance by the Drew Technical Department 
Write for booklet 


“Drew Organics 


and technical bulletins 


/ ¢ 
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E.F. DREW & CO., INC. 
15 East 26th Street, New York 10: N. Y. DREW 
AJAX, ONTARIO PRODUCTS 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS ASHEVILLE, NC 


Sewice throughout the United States, Canada and South America 


Pe fy leum R 
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putting imagination to the rule... 


Practical, new ideas in control systems are making the operation of power 


genetating stations and sub-stations easier . .'. better .. | more economical 


. and more dependable today. 


Many recent, outstanding installations in the power field have been built by 


PANELLIT .. . and reflect the imaginative engineering of the PANELLIT segameaeen , 


PANELLIT builds only control systems and panelboards. It does not manufacture 
instruments or controls, thus its engineering assistance and equipment 


recommendations are always independent of sales considerations. 


PANELLIT maintains a separate Power Division in its Engineering Department, 
as well as divisions for other specialized fields of application. 

It is this complete understanding of our business and your application 

that has enabled PANELLIT to establish new standards in power 


and process industry instrumentation. 


. engineers and builders of control 


systems, panelboards and Panelgraphs 
6312 NORTH BROADWAY 
PANELLIT, INC. CHICAGO 40, ILLINOIS 


uf Publishing Company 
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—ADMIRALTY HEAT EXCHANGER TUBES 
v4 








SCOVILL 
WEAT EXCHANGER TUBE 
ALLOYS 


. 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO - NICKEL, 30% 
CUPRO. NICKEL, 30% (High Iror 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 
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When you are up against tough operating 
conditions affecting heat exchanger tubes...relax. Accept 
our invitation to let Scovill engineers help work out 
the right tube specification. Then go ahead and call 


your shots on performance. 


Any one of Scovill’s popular heat exchanger tube alloys 
will prove best in its class for specified service condi- 
tions. Most popular of them all is our Phosphorized 
Admiralty Tube .. . in a class by itself because it is hot 
extruded from CONTINUOUS-CAST billets. Scovill 
Continuous Casting of this alloy assures highest stand- 
ards of SOUNDNESS and UNIFORMITY, and opti- 
mum amount of inhibitor (Phosphorus) for maximum 
resistance to dezincification. Tube troubles literally 
find no “foothold” in uniformly protected and finished 


tube surfaces. 


Our informative 40-page heat exchanger tube techni- 
cal booklet will be sent on request. Inquiry outlining 
your problems and needs is welcomed. Write Scovill 
Manufacturing Company, 99 Mill Sereet, Waterbury 20, 


Conn. Phone Waterbury 4-1171. 


‘x ca ol buy belle Brass : 





Letters 


nyenene tapes repuce EXPLOSION risks 


with ReC INERT GAS GENERATORS 


Correction 


Stationary R-C Inert Gas Generators 
furnish piped supply of blanketing gos 
for purging and other processing 
operations. 

Mounted on trucks or trailers, portable 
units can be quickly rushed to any 


dangerous area, for temporary stand 
by or active protection 


, 


Where materials or processes may cause explosion- 

produced fires, such hazards can be greatly lessened by 

stand-by R-C. Inert Gas Generators. 
ee carte | Petr From stationary or portable units, a continuing flow 
of inert gas will blanket dangerous areas or can be used 
for purging explosive gas or liquid lines. Using either oil 
or gas as fuel, they operate at very low cost. Frequently, 
the comparatively small investment can be absorbed by 
more favorable insurance rates. 


L nits are available in capaci- Roors-LOnweRsvitte 


ties from 1.000 efh to 50.000 


oe 
efh., with characteristics to we 
“fst 
+. 


match specific requirements. 
Rattess’ Gactibete Write for details on how your . tgudlin4 
fire and explosion risks may ue {Av 
ote ter be reduced with R-C Inert Gas 
Generators . . . built’ by the an 
f | 
: oe 


* > 
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specialists in equipment to 


handle eas and air. 


O0TS- ONNERSVILLE BLOWER A DIVISION OF DRESSER INDUSTRIES, INC 
533 Crescent Ave. © Connersville, indiana 


69 





When ITE Circuit Breaker Co. found it necessary to build their own 
rolling mill. to get relatively small quantities of extremely accurate 
strip, they were confronted with the problem of securing compact 
drive units for the rolls, each pair of which must operate at different 
speeds. They found as many others have, that from Master's broad 
line of Gearmotors they could select standard units which would give 
them the RIGHT horsepower, the RIGHT shaft speed in one compact 
unit that they could use RIGHT where they wanted it. 

Probably you will never design a rolling mill. But the next time you 
need motor drives for your 


plant or product, remember tough problem ees easy solution 


that Master Motors, available 
jin thousands and thousands of types and ratings, give you a selection 
you can get nowhere else. 
Open, enclosed, splash proof, fan-cooled, explosion proof . ... 
horizontal or vertical . . . for all phases, voltages and frequencies 
. in single speed, multi-speed and variable speed types .. . 
. with or witheut flanges or other special features . . . with 5 types 
of gear reduction up to 432 to 1. ratio . ‘. with electric brakes 
. with mechanical variable speed units . . . and for every type 
of mounting . . . Master has them all and so can be completely 
impartial in helping you select the one best motor drive for YOU. 
Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products .. . 
improve the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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Refineries the whole world over 


keep “‘cat-crackers” on line longer... 
cut turn-arounds to a bare minimum .. . 


~ GET MORE GASOLINE 


(and higher powered gasoline) 2 


~< FROM SAME CRUDE! \- i 


This Leaflet Shows How— is 
SEND FOR IT! 





“Concise Pamphlet’ 








Today's temperatures and pressures 
make short work of yesterday's gani- 
ster linings! That’s why more cata- 
lyst regenerators are using Klemp 
Hexteel. Hexteel, when applied as a reinforcement mesh 
and filled with a cement Filer. reduces turn-arounds to a 
minimum and helps avoid scouring and abrasive actions 


of the catalyst which can quickly ruin cat crackers and 
thermal crackers. 


Floorsteel, more flexible, is used in the same method 
in lining lead-in and lead-out pipes and in the 
narrow throats of the regenerators. 


Mail coupon promptly 
for How-to-Do-It facts! 


eee o AND FLOORSTEEL" 
- REINFORCEMENT MESH 


KLEMP METAL GRATING CORPORATION ~- 
PLANTS AND WAREHOUSES AT CHICAGO 


1371 NORTH BRANCH STREET, CHICAGO 22, ILL. 
, ILL. AND HOUSTON, TEXAS 


Suppliers to the petroleum industry for more than 40 years—Diamond Riveted and Welded gratings 
and stair treads, Hextee!l and Floorstee!l 


MAIL COUPON OR g Klemp Meta! Grating Corporation 
TELEPHONE now! 1371 Nerth Branch Street 


yt eat Chicago 22, Illinois We Irand the World oth Safety 
engineer know your prob- Please send me information about Hexteel and Floorsteel as 
lem, give you complete used in the petroleum industry 

- ge EE, ———s 

a a oorsT ite today 

Robert mater you have an immediate problem, aes 

1406 Hickor “ee Shecien” (collect) NOW. Ne ADDRESS 


Porrance Chicage, Ill. WHitehell 3-0835 city 


con ple te 


"ETROLEUM REFINER 


Varch, 1953 1 Gulf Publishing ¢ ompany Publication 





Easier to repack 
than ever before 


LIGHTNIN SERIES SE 
je0r drive Sizes to 


5 HP. Also available ir 


cake ™ No wrenches needed 





to shut off stuffing box 


from tank contents 


Phese two new LIGHTNIN Side Entering Mixers cut 
maintenance time in half, they're so easy to service 

When stuffing box needs to be repacked, your main- 
tenance man just loosens one set screw. Then he 
easily shuts off the stuffing box from tank contents, 
by rotating the outboard bearing holder, which has 
two easy-to-get-at handles 

Re turning the mixer to operating position iS just as 
easy and foolproof. You've never seen anything so 


TO SHUT OFF WITH TANK FULL, INSIDE THE TANK 
nd ket is compressed betwee simple and slick in a side entering mixer. 


operator loosens o set screw 
turms handle mize housng yt ne . ) ‘ ) 
it . : This is just one of the features that will sell you on 
$ Gt easy as } . ve ' ntents 
these new LIGHTNIN Mixers. Others are: 
Your choice of stuffing boxes or mechanical seals to 


fit the mixing job. 


Smoother operation because new vertical motor 
mounting (on gear drive units) moves center of 


gravity closer to tank, minimizing vibration 


Full guarantee says the mixer will do the job and do 


it right, or your money back 


TOP ENTERING turbine ond pad LIGHTNIN PORTABLE MIXERS Specity the new LIGHTNIN Mixers tor gasoline 
Ge type miners pen oF sed everywhere for hundreds blending, lube oil blending, sediment control—and 


nixing jobs. Thirty models 


+ to 3 HP wherever there's a d/g mixing job that must be done 


sed tanks res | ) luid 


hoose from Sizes 


Lohtain Mrxers.- 


right. Call your MIXCO representative today, or 


write us for details 
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MIXING EQUIPMENT Co., Inc. 


174 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 


(L) DH-SO Loborotory Mixers Please send me the catologs checked at left. 


(CD 8-75 Portable Mixers (electric 
and oir driven) 

(] 8-102 Top Entering Mixers 
(turbine ond paddle types) 

([) 8-103 Top Entering Mixers 
(propeller type) 

() 8-104 Side Entering Mixers 

() 8-106 pe Catalog 


_—_——— ee — 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


f mix ) formato 
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MIXCO fivid mixing specialists 





The Editor’s 


Opinion 





Natural Gasoline 


Special Issue 


ap 
prove the 


| 
recat 


We Really 


Appreciate It 





New Fuel Oil Additive 


Announced 


EFFECT OF FOA NO.2 ON SCREEN CLOGCING 
FOA NO 2 ADDED PRIOR TO AGING 


by Du Pont 


Customer complaints on plugged 


filters, screens and fuel lines may 


COMTROL 010 WT BS FOA NO? 


csuoewonsarverseie  . now be eliminated through use of 
Fuel Oil Additive No. 2 


Du Pont 


CONTROL 0020 WI SFOA NO? 
OV. 8 AGED 9 MONTHS AT ROOM TEMPERATURE 


THESE FOUR FILTER SCREENS show clearly 
the improvement in two oils to which Du Pont 
Fuel Oil Additive No. 2 wos added. 


Du Pont Fuel Oil Additive No. 2 was developed as 
a dispersant and stabilizer for distillate fuel oils. 
Such oils tend to deteriorate during long-term 
storage, resulting in the formation of insoluble 
residues which cause clogging. 


TO PREVENT CLOGGING, Fuel Oil Additive No. 
2 not only retards the formation of insoluble resi- 
dues, but also reduces the particle size of those 
insoluble residues that are formed. 

With the new additive, catalytic cracked stocks 
of the proper boiling range can be blended with 
straight-run products without sacrificing stability 
in the blend. 

This means greater flexibility to meet seasonal 
demands, increased yield of domestic heating oils, 
and release of straight-run stocks for premium 
diesel fuel or for charging stock. 


Petroleum C 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) Di 


Pet e e 


Being ashless, Fuel Oil Additive No. 2 is partic- 
ularly suitable for use in blended fuels for diesel 
engines. 

HIGHLY EFFECTIVE, Du Pont Fuel Oil Additive 
No. 2 gives desired results at lower cost. 
SAMPLES of Du Pont Fuel Oil Additive No. 2 are 
available for testing in your own stocks. Ask the 
Du Pont Petroleum Chemicals Division represent- 
ative for full details. 


*6.u 5 Par orf 
Better Things for Better Living 
. through Chemistry 


hemicals 


New York, N.Y 
strict i 


» © Ww jton 98, Delaware Offic 





The Look Box for March 
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In Price Discussion 
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hike without a cor 
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ol prices would make a crude 
responding increase in product prices almost im 
possible. And the latter is apparently not lkely to 
occur at present 


petrochemic Some in the industry believe there is enough 
intenance Phis seri sentiment toward higher crude price to cause a 
special issue in December i’ swing. They see sufficient pressure on 
large purchasers to force an advance in postings 
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try to tind someone who know 
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What kind of coke 
, do you have? 


THE LONG-SURFACE SWING-FRAME HEAD 
with plenty of expa n tor tube { wide 


nce 


IZ 


a 


THE TYPE 2 WEAD 
‘ » de t 


- 


= 


THE TYPE UO HEAD 


sdaptat ty t ave 





THE TYPE UHC HEAD, designe 


and §$ y tor eatreme 


THE FAMOUS 1100 SERIES MOTOR 
eptional power requires the 
fesigr nd =6con 

| the 


Whatever kind you have, some one of these cutter 
heads is sure death to it, designed for that par- 
ticular coke and with a long record of success in 
its specific field. 


Every one of these heads has proved itself thou- 
sands of times to have the toughness needed at 
the business end of the famous 1100 Series 
Lagonda motor, which in its superspeed and 
power can wreck any head not built for extra 
tough duty. It's a combination that clicks — 
Lagonda head and Lagonda motor. Try it out 
when the going is slow and breakages hold up 
the job. Your local Elliott-Lagonda representa- 
tive will cooperate, or write direct to Elliott 
Company, Springfield, Ohio. 


THE 3600 SERIES DUPLEX 
CUTTER HEAD, a doubie or 


wide expansion type 


ELLIOTT Company 








LAGONDA DIVISION 





Will the Growth of Middle East Qil 
Revive International Compact Talk? 


Here are some questions and answers on the Colossus of the 


East... a possible threat to the structure of the entire industry. 


Ray L. Dudley, Publisher 
snd Robert E. Spann, [or 


Wren, oN May 26 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


,OPPER ALLOY BULLETIN 








Reducing Condensate Corrosion 


Failures from condensate corrosion 
are sufficient in number to warrant 
looking into them with the object of 
reducing their effect. Not all conden- 
sate, however, is corrosive, but steam 
condensate contaminated with rela- 
tively large quantities of gases such 
and ammonia 1s 


as carbon dioxide 


corrosive to brass. 


Condensate Grooving and Pitting 


The condensation of water vapor on 
a metal surface leads to the forma- 
tion of droplets of water as illustrated 
in Figure 1. Under most conditions 
when the steam is clean, droplets form, 
grow and roll off the tube without pro- 
ducing any noticeable amount of cor- 
rosion. However, if steam condensate 
is contaminated with gases such as 
carbon dioxide and oxygen, corrosion 
grooving may take place. Since the 


Fig. 1 Condensate cooling on cold tube 
flow of condensate is generally con- 
centrated at the tube sheets and baffles, 
the deepest corrosion grooving occurs 
at these points. (See Figs. 3 and 4.) 
Where the water droplet has ab- 
sorbed small amounts of corrosive 
hydrochloric acid, ammonium hydrox- 
ide, etc., it may lead to the formation 
ot deep corrosion grooves on the out- 
of the illustrated in 
Figure 2. Grooves the 


droplets of condensate form rapidly 


side tubes as 


occur where 


duced on the sur 


rosive ndensate 


lf Publishing | 


at the same spot and roll down the 
same area on the tube surface. This 
may also take place where two immis- 
cible substances condense side by side 


Fig. 3 Admiralty condenser tube attacked by 


condensate corrosion near the tube sheet 
such as chlorinated organic compounds 
and water (carbon tetrachloride, tri- 
chloroethylene, etc.) 

Sometimes considerable longitudinal 
grooving or pitting may occur on the 
under side of the tube where the drop- 
lets of corrosive liquid collect and 
hang on for some time before falling 
off. This also explains why consider 
ably more thinning of the tube wall 
often occurs on the under side as com- 
pared with the top side. An acid con- 
densate flowing down the side of the 
tube may in time also produce long 
deep corrosion grooves. 


Reducing Condensate Grooving 
and Pitting 
The concentration of corrosive gases 
in steam can often be reduced by effec 
tive venting of the unit. Sometimes it 
is necessary to use an ejector system 


for this purpose. 


wing extent of corrosion grooving in 
bing after three 


(horizontal tube) 


n pper t ears ser 
a vent ndenser handling 


vapors from a boiler feedwater deaerating heater 


Where it is not feasible to remove 
most of the corrosive gases from the 
condensate or prevent their entry into 
the heat exchanger, it may be neces- 
the corrosive gas 


sary to neutralize 


IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


by chemical treatment such as the in 
jection of small amounts of ammonia 
or caustic soda to neutralize hydrogen 
chloride, organic acids, etc., used in 
the petroleum industry or select a tube 
alloy or duplex tube which will best 
resist the corrosive gases involved. 
Ammonia May Contribute 
to Stress Corrosion Cracking 
If the steam contains ammonia gas, 
the 
ammonia which is one of the contrib 
uting factors which may cause stress 


condensate will also carry some 


corrosion cracking. The other factors 
are stresses in the tubes which may be 
residual or applied; and the composi- 
tion of the tube alloy. 

Tubes as supplied to A.S.T.M. speci- 
fications and properly handled are free 
from residual stresses. However, they 
may develop applied stresses because 
of high operating pressures; restraint 
of thermal expansion and contraction; 
or because of residual stresses devel- 
oped by rough handling such as bend- 
ing, denting or flattening. 


Fig > Aluminum brass ndenser tube which 
failed 


presen 


The 


or season 


stress orrosion racking due to 


aummonia in the steam condensate 


resistance to stress corrosion 


cracking of copper-base 
alloys is influenced by their composi- 
tion. Alloys with higher copper content 
resist cracking better than low copper 
The nickel 


not subject to stress corrosion crack 


alloys cupro alloys are 


ing under conditions which are detri 
mental to yellow brass. They should 
be specified for conditions where it is 
not feasible to remove ammonia from 
the condensate. 

If your condenser or heat exchanger 
tubes are not standing up as long as 
they should, the Bridgeport Corrosion 
Laboratory will be glad to help you 
with your metal problems. Please con- 
tact the 
office for your condenser and heat ex- 


nearest Bridgeport district 


changer tube requirements 


(9613) 
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Tariffs not easy to obtain . . . seldom satisfy those desiring them 





World Crude Reserves 
Billions of Barrels Beginning of 1953 
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deposed government or 


mental pe rsonality 


‘But wouldn't government be 


likely to 
other 


any 


more respect an agreement 
above an 


ur 


with nations agree 


ment with individuals? govern 
ts owl 


calle Cc 


would 


ment broke an agreement with 
vold notes were 
U.S 


agreement 


nationals when 


in, but our government 


not break a treats would 


eh 


it was the reply 


lo which a logical 
that tre 


inswe! could 


be made aties between coun 


tries have been broken in the past 


many of them 


And wouldn't an international oil 


compact really strenethen the pro 


ponents of nationalization of natural 
world?” 


or other resources all ove! the 


in inquiring mind asks 


‘Not 
] 


Hoole al 


necessarily, at all,” 


that 


seems a 


answer to since the pul 
pose of a compact would be to protect 
what is 99 percent a privately op 
erated industry 

eflect of a 


hold 


have 


‘But wouldn't the net 


compact between nations be to 
up the price and wouldn't the 
not oil’ countries, with no long 


thinking 


range 

bring all pressure possible 
to hold down 
And couldn't that 


ultimately mean such low prices that 


to bear prices even at 


the loss ot profits © 


all of the benefits of a compact would 

he lost to the industry and the world 
“And could it 

child of the United 

United Nations lasts 
(sod forbid! 


finally become a 


Nations—-if the 


that long?” 


How About the Consumer? What 
of the the case of al 
international oil compact? Would he 
This is ; 


satisfactorily an 


consumer In 


be the forgotten man? 1 ques 


tion which must be 


swered before a government would 


compact. We 


question too and were 


have a part in such a 


asked the 
answered 

The 
part of it with low priced oil would 


not be of enough immediate 


flooding of the world or any 
benefit t 
the consumer of oil to offset the after 


bad It 


much as it 


effects which would be 


wouldn't benefit him as 
would hurt him. 

Why?" we asked 
the answer 


‘With crude 
a price of $; 


and here Was 


oil in the Persian Gult 


having 75 a barrel, the 


Petroleum Ret 
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New Sulfur Removal 
Process Promises 
Maximum Oil Yield 


Because of the 
high sulfur 


Increasing olume of 


crudes Demy produced 
many refiners have shown considerable 
interest in the new desulfurization 
Autofining 
cle veloped and commercially tested by 
the Anglo-Iramian Oil Company, Ltd 


Phe process has particular siguih 


process Which has been 


cance for those refiners who are run 
ning crudes from West Texas, the 
Middle East, West Coast and South 
America and who are finding it virtu 
ally impossible to specifi 


ions for No 


oreover the 


meet sulfu 
2 heating oil 
production of et 
fuels will present many refiners with 
major desulfurization problems as use 
of this type of engine spreads. It also 
naturally affects all from 
kerosene on down 

The Autofining process 


basis tN 


prod icts 


heensed on 
Kellogg—lhas 
several advantages over conventional 
acid treating. Its most important super 
vield factor Auto 
ls of OSS) or better 


a world-wide 


iorityv rests im the 
fining assures vield 
on practically at rgin gas oil. This in 
comparison with vields which may be as 
low as SS to 90°, on the same stock 
run through acid treating equipment! 
Phough the initial investment ts higl 
for Autofining in comparison with acid 
»drasti 


treating cope rating costs are s« 


Approximate Utilities for 
3500 BPSD Autofining Unit 


Regen 
Reaction eration Daily 
Period Period Average 


cally 
category alot 


ng plant 


Bevond t! 


tages of elin 


Oo summar ripe poren 


edi major benenhts 


to refiners where ! ! ed for effect t 
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desulfurization is current. And while 


ess offers im 
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Major Refinery Modernization Program 
Includes the Tenth ORTHOFLOW Cracker 


with a 
tenth 


crc ke I 


Part of a recent contract 
Southwestern refiner, the 
Orthoflow Fluid catalytt 
Iy ThOW bemy engineered and will 
soon be under construction 

The first cracking unit of this 
KRellogy design 


Vears ayo 


exclusive went on 


stream about two 
Canada. ‘Two others are now in 
operation in the 
Dominion. Those, either operating 
or planned, runge im size from up 
2 500 to 28.000 BPD 
fresh feed. However, with reevele, 
thre reactor throughput ol thie 
largest is increased to 44,000 BPD 
On the whole the first three 
Orthoflow operated 
successfully, producing good yields 
As with 
inv process unit of novel des 
operational difficulty 
been experienced Lhiese 
entered about catalyst lo 


sS. and the 


proximatels 


crackers have 
ind high quality products 
sone 


largely « 
but recently 
ol wl ch will naturally bee 


completed studies 


results 
Incorporated in existing units a 
well as those under construction 

indicate that the catalyst loss prob 


lems can be solved without appre 


MARCH 1953 


clble effeet on the recognized low 
investment cost of the Orthoflow 

Unchanged are the basic design 
advantayes of the units the 
straight-line catalyst flow the 
highly successful plug valves which 
double” as absorbers of thermal 
expansion the upright 
construction with its concomitant 
avings in foundation and. struc 
tural steel costs 
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Autofining . . . cont. 
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of operation on boo and 


eal thee process Througl 
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(0) BPD semiu-commercial nits ane 
is now operating a S.O00 BID plant 
Complete commercial processing data 
are available from tl mat oon ar 
ety of stoeks ! i ar ‘ ol the 
data to evaluate the nln i tut 


fining in your pr 


in Engiand a Fivid catalytic cracker of the familiar 


side by side type has just been completed 


Work is progressing rapidly on a complete lubricat 
ing oil plant in the Southwest 


An alkylation plant, incorporating the Kellogg 
cascode reactor, takes shape in South America 
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Cascade Reactor, Recently Introduced, Is 
Highly Successful in Alkylation Plants 


Whale the unt rinsi ualuae 
ting for the moment the expressed 
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first units were rushed on stream 
World War IL, the process 
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kor example, two 
Kellogg brought out its new cas 
cade reactor for sulfurte acid alkyl 
ation. Peculiar only to Kellogg de 
signs, this reactor provides a most 
cle sirable 
to butvlene without the additional 
expense of extensive iso butane re 


hivh ratio of iso-butane 


eveling equipment required in con 
ventional plants. In addition, the 
overall plant design maintains acid 
consumption at the lowest possible 
level and, through the use of auto 


initial in 


kee js the 


vestment at a minimum 


retriveration 


Three of these new reactor de 
have now heen put into 

\ fourth will be the heart 
design and 


seTv ice 
of a contract for the 
erection of a new plant ina Roe ky 
Mountain refinery. Experience with 
the novel which 
undergone even further refinements 


reactors, have 
since the first was installed two 
years ago, has shown ene eptionally 
high vields of superior alkylate 
with concomitant savings mm utih 
ties and other operating costs 


For further information, technical data, etc., 
on any refining process, write 








Here the H-3 Hydrocrane han 
dles tubing in a supply yard 
Every crane function fully hy 
draulic — boom hoist, line hoist 
swing, outrigger set and re- 
tract, boom telescope and 
bucket close. Six attachments 
available plus the HYDRO 
HOE—A DRAGSHOVEL 
FRONT-END THATIS 
QUICKLY AND EASILY 
ATTACHED IN THE 
FIELD 
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no Footwork 
with a Hydrocrane 


That's right. With this all-hydraulic Bucyrus-Erie Simple control is just one of many features that 
Hydrocrane, it’s strictly a finger-tip, hand-lever make the Hydrocrane a valuable asset around a 
operation. No foot controls —no tricky hand-foot 
coordination required. No brakes and clutches that 
can grab and slip, either. And with liquid-smooth, 
cushion action hydraulic control, every crane move 
ment is so precise loads can be moved a fraction 
of an inch at a time if necessary. ing derrick floor timbers — ditching, etc. Send the 
coupon for full details. 


refinery, drill site, or supply house for dozens of 
jobs — handling pipe and casing — moving heat 
exchangers, condensers, valves—erecting tanks 
and separators, excavating for gate valves — plac- 


And simple. Inexperienced operators — men who 
have never touched a crane before — have operated 
a Hydrocrane after just a few hours instruction. 
You don’t need an experienced operator to run a 
Hydrocrane. 


BUCYRUS-ERIE HYDROCRANE DIVISION 


South Milwaukee, Wisconsin 
Gentlemen: 


Please send me Hydrocrane literature. 


Wetted Please send me Hydrohoe literature. 


HYDRocRANE NAME 


COMPANY 
BUCYRUS-ERIE HYDROCRANE DIVISION ADDRESS 
South Milwaukee, Wisconsin one 


Publishing ¢ mpany 





A compact written by politicians could work unfair results 





generally posted price at this tume 


the crude oil cost in a gallon of 76- 


octane gasoline ts only about four 


If the price ol crude were cut 
still 


gasoline 


cents 


75 percent, it would mean only 


a cut in cost, tor imstance 


of three cents per gallon 
But the consuming public is bene 


fitting from constantly improvin 


gasoline (and other petroleum prod- 


ucts ty reason of a stable industry, 
managements of oil companies have 
spent and are spending hundreds of 
millions of dollars to make the prod 
ucts better and to get more product 
from a barrel of oil. As a result of this 
effort 


crude oil is producing 


average barrel of 
18.4 


of gasoline as compared with 12.6 gal- 
lons 0) 


today an 
gallons 
years nearly 50 per 


And a 


gasoline does the work of two gallons 


ago, OT 


cent more gallon of today’s 
of three decades These are 


on U S An un 


stable oil industry could stop this 


ago 
figures crude 
“As a result of a stabilized industry 
millions of dollars have been spent and 
ire being spent to find more oil. That 
why l S. reserve and 
of the world, including the 
East ive 
percentage 
ago. An 
lect 


the reserve 
Middle 
today by a terri 
they 


industry 


reatler 


than vere i) year 


unstable would af 
this 

All over the world peopl are im 
proving their positions by reason of 
a dependable oil supply. It is to the 
selfish interest of the world that the 
underground reserves be produced in 
such a manner as to provide the 
rreatest supply 


And 


filiated with the 


even non-consumers not al 


oil industry have 


has been pointed out, an interest in 


stability because the part oil is play 


ing im so manv countnes and states 


in governmental and domesti: 


CCcOnOoTHY 


But wouldn't the entire idea of 


such a compact run into American 


irtels and be contrary 


aversion to ¢ 
to our idea that 


he althy 


The answer to 


competition. ts 
both of the fore 
yes.” But 
Amer if 
oil is now in competition with cartel 
oil, and 1 


oil produced by 
Ann rican COMmMpantes 


yon uestions seems to he 


with th qualify ition that 
foreign” 


finds much, if 


not most, of its competition from oil 
handled under cartels because some 


think cartels are And 


America we have seen some 


countries fine 
even in 
strange things done in the past 20 


We've 
authorized by the 


years seen price umbrellas 


government and 
held over inefficient concerns 

But it is difficult, if not impossible, 
to think of 
pact without thinking of it being an 
international cartel in which the U.S 
would participate, with price fixing 


and price protection resulting from it 


an international oil com- 


“And isn’t it true that when an in- 
dustry starts running to the govern- 
ment for help, it pretty soon gets the 
kind of ‘help’ it didn’t ask for? 
The an- 


was 
another pertinent question 
swer to that is easy 


In the 


true! 


oil industry that certainly is 


But when you get 


prac tical 


Not So Easy! 
further into the aspects of 
an international oil compact, it Is 
discovered that the problem of de- 
termining what should be in it, of de- 
veloping the provisions of it which 
will fill the need for it 


the consent of the necessary compact 


and of getting 


parties to it that is something else, 


indeed! 
It is argued that the compact must 
by treaty for 


That 


be between governments 


reasons already presente d 


SOunCS re isonabl 


But a compact written by poli 


tician or Statesmen, whic hever are 


available for the writing, and which 


does not carry with it the practical 


knowledge and assent of the oil in- 


dustry, the big companies and the 


little ones, could work a multitude of 


unfair results. So, should the matter 


actively come to life again, as it well 


may, the selection of the consultants 
from the oil industry is of the greatest 
importance 


And 


ted in 


shall be in- 


and to what extent shall thes 


in a Wwe rid wide 


what countries 


share proration plan? 


Im the 


down to 


final analysis that is what it 
there can be no 
should 


JOO). 


and 
Iran today 


mimediately the 


denying of it I! 
attempt to sel] 
O00 barrels per day of crude oil she 
was producing when she seized the 


Anglo-Iranian Oil Company proper- 


ties, it would mean the displacement 
which other 
tries are now producing.) And 
of other like Canada, In- 
donesia and South 


which, too, are on the upgrade insotar 


of that much oil coun 
what 
countries, 
those in America 


as oil production is concerned? 
And about I S 


laws which would have to be revised 


what anti-trust 


) 


or would they One of the argu- 


ments against the compact when it 


was proposed a few years ago was 
that a treaty participated in by the 
U.S. takes precedence over the laws 
of the that 


would be flouted 


land and our anti-trust 


laws There are 
many who would like to see legislation 
adopted to the effect that if the pro- 
run counter to our 


at the time of 


visions of a treaty 
national laws in effect 
the making of the treaty the national 
laws would h ive preceden c unless 
the laws were specifically amended to 
agree with the treaty 

Say the friends of the Interstate Oil 
Compact here in the U. S.: “It does 
not control allocations of oil between 
states. It affect 


prices or even fix practices which in 


does not control or 


It can only 
looking to 


turn may regulate prices 
recommend practices 
greater conservation of oil. Its greatest 
value is in the promulgation of stand- 


ard practices of conservation ‘ 


Advisory Body Not Enough? But 
on the other hand, say the proponents 
“We 


body 


of an international oil compact 
cannot have merely an advisory 


on conservation. There is a vital need 
that 


goal of the 


conservation be an immediate 


compact, but here we are 


dealing with companies from non 
cartel countries operating in competi- 
tion with companies based on cartels 


We must 


ference between the kind of competi- 


realize that there is a dif 


tion and conditions under whic h oul 


domestic industry ope rates, and those 


in which we must operate inter- 
nationally = 

The 
nothing, to 


all right, 


country decided to sell a lot of oil at 


third alternative is to do 


assume that everything 
to believe that even if a 
less it wouldn't mean a 


cost, 


than 
collapse And what is meant by col 
lapse anyway? 

under 


whi h 


“¢ ollapse” is we would 


condition 


stand it means the 





TCC UNIT FOR VICKERS 
PETROLEUM = GOES ON 
STREAM ...ON TIME! 


Delivery was promised in twelve months 

But, in just eleven months and two days 

from the signing of the contract a 

SWECO Type 6-M Thermofor Catalytic 

Cracking Unit was completed and ready 

for full pre duction—at Vickers Petro yy , tr ” b 

leum ¢ ompany s Potwin Kansas refinery van uote? sweet package y SWECO 


without expediting aid of any sort by 





Vickers personnel. Pre-Engineering and 
pre-selection of machinery and equip- 
meni Was set up on an exacting schedule 
with arrival carefully timed to practi- 
cally eliminate all lost motion in erecting 
this 90° pre-fabricated unit. Heat Ex- 
changers, fractionating towers and other 
vessels constituting more than one-third 
of all the pre-fabricated equipment used 
were designed, engineered and built in 
the SWECO Los Angeles shops. The in- 
stant success of the new SWECO TCC 
Unit built for Vickers ts further proof of 
the soundness of the “package” idea 
when engineered by Southwestern 
Engineering Company. For further in- 


formation write 


REFINERY DIVISION 


SOUTHWESTERN ENGINEERING COMPANY 


4800 S. SANTA FE AVE, LOS ANGELES 58, CALIF 
@SWECO% 


ublishing Compas Pul 
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right to do it 
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different 
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thing In our discussion 


the No. 2 part of thi 


| definition 


mean oil not paid for fairly 
\ person n ioht well be forgiven the 


doubt a to whether there is any 
practical method of preparing against 
eventualities which could 


Il hose 


that 


ome of the 


sbout who contend with 


ome 
ssurance nothing will occur ar 
to be praised for having an optimis 
tic nature 


lem } n't 


jut if the Iranian prob 
satisfactorily olved they 


may be reclassified 


What 1 


Is it a 


the answet 


in U.S 


companies to 


change laws per 


mitting oil engage in 
cartels abroad, and shall international 
cartels between nationals of different 
ountries be allowed to operate with 
NO) 
nd of an international oil compact 
hich 


ountries im it 


governmental control? Is it some 


will ittempt to protect the 


and thei nationals, 


the consumers of non-producing 


oil 


produc e 


countries ind = the companies 


which discover refine and 


sell oil 


( crnment } is, Orcan eveT hop te 


with an efficiency which ne 


revolutions 


in be 


State Department, 5 U.S. Firms 
Discussing Iranian Settlement 


Situation poses serious problems of 


oversupply or production cutbacks. 


American 
liscussions with the 


rt } 
‘ 
partment on the Iramian 
olved in renewed efforts 
etth the rly two 


As ol 


ettlement 


February 


Popi of the discussions ts i method 


whi h It il 


he returned to 


under main petroleum could 
ts without 
established 


when oil production in other nations 
had to be 


vorld hare 


| 


disturbing the status quo 


increased to fill the vacuum 
created by withdrawal of Iranian sup 
plies from markets 

Whe ther an 
to both the 
the 


agreement satistactory 
Iranian Government and 


Anglo Oil 


provide a 


Iranian 


disposse SS d 
will 


uncertam 


Company permanent 


| he possibility 


solution, i 


however, that Iranian petroleum in 


large volumes may enter world 


again 


markets poses serious problems ol 


either an oversupply or the need for 
cutbacks in other areas 


Ac tive 


American companies in a plan for re 


SO 


participation of the five 


turning Iranian oil to world markets 


ould 
fro } Ss 


qyuire anti-trust Hmmunity 


Just ce ih partment 


uch immunity was inted 


d other | 


eral James P. McGranery as 

his last official acts in office 

Possible Courses. [1 seems probable 
that. if the Eisenhower Administra 
tion pursues the poli y of the former 
idministration and continues to inject 
itself im the 


along the 


oil controversy, sore thin 


follown lines may be 
worked out 
® Iran and 


would submit to 


Anglo-Iranian Oil Com 
pany irbitration the 
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® Contract would be 


National Iranian Oil Company and a 


made between 


composite” company made up of the 
five American companies and two Brit 
ish companies, under which the com 
sell 


lranian oil at market prices. Compen 


posite company would agree to 
sation for the sale of the oil would be 
in a share of the profits involved, Oil 
COVE red by 


ised in Iran would not be 
riations of 
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iv Sulphur Recovery 


WASTE HEAT APPLICATION! 


a o 


WASTE HEAT BOILERS 


TITUSVILLE Waste Heat Boilers have been used with marked 
success for years in connection with sulphur recovery, and 
are in service or process of installation for most of the major 
oil producers and refiners in America. 

Of basic Scotch Marine design, these units are fitted with 
special front and rear combustion chambers, and are sealed 
against pressure in the combustion area. The delivery picture 
is good: your order can be shipped within a comparatively 
short time, utilizing units in stock—in fabrication, or built 
from stock material. 


THE TITUSVILLE IRON WORKS COMPANY 


Division of Struthers Wells Corporation 
TITUSVILLE, PENNA. 


ove has 50 sq. it surface. Desi jn 
150 PSIG. Combustion area 6 PSIG. Process 
yases as fired: 22,000 lbs. per hour 


istion Ta 
n gas temp. 2930°F. exit temp. 530°F YE 
nit 114 Length over nozzles 24'3% 


1RON WORKS CO 
TITUSVILLE. PA 
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The vast Abadan refinery 


World 


would 


from the 
this 


in cash reporte dly 
Bank 


be “emergency 
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to he Ip tick 


Presumably 
money” 
Iran over until the plan was working 

Some of the obstacles to the settle 
ment of the controversy by this plan 


well he 
or Anglo-Iranian Oil Company 


may the Iranian Government 


There are many unknowns once a 


possible settlement is reached. For ex 


ample, would Iran submit to a pro- 


duction limit under capacity for oil to 
be sold 


marketed by the composite company 


outside the country to be 


and agree not to sell any additional 
oil to other prospective buyers? Would 
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sparke d by the 


former Iranian refinery em 


ployes, intense na 


tionalism of their leaders, submit 
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American) refinery managers? Would 


a possible change of government in 


Iran alter agreement is made cancel 


the former government's commit 


ments? These possibly will have to be 


listed as calculated risks” necessary 
to salvage out of the politic al mess in 
Iran, a nation still loyal to the West 
ern World | 


and not another 
satellite 


captive 
nation of the Russians 
Involved in the settlement of the 
Iranian oil problem is the largest re 
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is it in excellent shape or has widespread looting stripped it of key parts? 
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the market immediately after the 
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Refinery Picture. [ut for refinery 


operations that’s a different story 
Anvlo-lranian was employing about 
2500 British specialists out of a total 
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Iran. Approximately 
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months if a survey of the plant (which 
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missing or defective parts 

Reports on the present condition 
of the refinery vary considerably. One 
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is that looting has been widespread, 
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Iran This re- 
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the full capacity of the plant would 
ever be needed again is uncertain 
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uF PRITQHARD x co. 


Announces its appointment by 
Stanolind Oil and Gas Company 


as licensing agent for 


atented Processes, 
perating Data 


Newly Available P 
Practical Design and O 


for the recovery of 
pure elemental sulphur 


from waste hydrogen sulphide. 


WE INVITE YOUR INQUIRY. DETAILED 


INFORMATION WILL BE SENT ON REQUEST. 
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PETROLEUM DIVISION 


e TULSA © HOUSTON © PITTSBURGH © ST LOUIS 
n Principal Cities from Coast to Coast ® 
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ENGINEERED FOR YOUR PIPING JOB 


Two engineers—- working together—are responsible for every industrial piping 
application that uses Flexitallic Spiral-Wound Gaskets. One is the engineer-in- 
charge. The other is the Flexitallic Gasket design engineer. Working together, 
they build a gasket for your piping installation... to your specifications, Each 
Flexitallic Gasket is engineered to specific conditions of thermal and physical shock, 


corrosion, or unusual joint stress by spiral-wound V-crimped plies of the required 
metal with alternating plies of the proper filler. This results in a resilient gasket 
having characteristics of a calibrated spring. Flexitallic Gaskets are at highest 
efficiency when bolted up cold at predetermined load. For all pressure /temper- 
ature ranges from vacuum to 4000 Ibs., from extreme sub-zero to 2000 F. For 
all flange series from 150 to 2,500 Ibs. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250°, .285". With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company/8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principaLeftés. Consult your Classified Telephone Directory. 
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<S 40th ANNIVERSARY Neatalloe 


SPIRAL-WOUND GASKETS 
FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 





Expansion Almost Complete at 
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Italian Reformer Goes On Stream— er; 6) a me 300. to W00-b wre ; 
Reformer tower of the Porto Marghera refinery, near Venice, Italy, shows in the foreground ; aie ae ea ria pao. . 
Intermediate product tanks are in the rear. The new thermal reformer recently went on stream , 
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Lube Oil Facilities Approved Hi-Way Begins Construction on 
For Brazil's Mataripe Refinery $2.5 Million Plan 


t Expansion 
Hi-Way R -s Ralph Parsons Company Begins 
National Pet n Council . ted’s $2.5 mill ton’ "Work on New Turkish Refinery 

, ¢ , : plant ‘ " ‘ k has bee: 


lars Company, 


1d na rie 


chet 


Kellogg Awarded Contract For 
Esso Standard Plant Expansion 


SI ) ( i 


OO OOO barre 


Carbide & Carbon Sets Date th 
For Completion of Younes Prant wen Carnes © ‘1 Bonnyville Oil Refineries Puts 
New Canadian Unit in Operation 
e @) et ‘ i,t i 


l 





Who's Building 


Official Offers Replacements 
For Rapid Tax Write-Off Plan 


Conoco Nears Completion of 
Lake Charles Plant Expansion 
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Tennessee Production Awards 
Olson Construction Contract 
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Gulf's Philadelphia Plant Progressing— 

Foundations for a gas recovery plant and hydrogen-sulfide removal equipment are well under 
way for Gulf Oil Corporation at Philadelphia where The M. W. Kellogg Company is erecting the 
world’s largest fluid catalytic cracker—a unit with a fresh feed capacity of 63,000 barrels per 
day. Steel work for the cracker may be seen in the background 


Socony-Vacuum Lets Contract Work Moving Along on Additions 
For New Thermofor Cat Cracker To Sinclair's Wyoming Refinery 
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Refinery Association to Double 
Capacity of Phillipsburg Plant 
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Bay Petroleum Sets Completion 
Of Denver Plant Modernization 
| , " Petrole otetiimea 
Lion Oil Near Completion of 
Expansion at El Dorado Plant 
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NOPPUSTZED 


So you may know how Norris Quality Fittings are 
processed for maximum protection against rust and 
corrosion, a full Norrisizing plant will be in operation 
for your inspection in the Norris Building during the 
International Petroleum Exposition, May 14-23. 

You will see why Norris Quality Fittings are preferred by 
producers and refiners throughout the world and why 
Norris is today the world’s largest manufacturer of swaged 
nipples and bull plugs. 

Norris sales engineering personnel will be on hand to 
explain the advantages of NORRISIZING. 








W. C. NORRIS 
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AND TO THE 
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W.C.NORRIS, MANUFACTURER, INC. 


TULSA, OKLAHOMA 


WEST COAST DISTRIBUTORS: 
Swaged Nipples and Bull Plugs 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA, Los Angeles Since 
Norris Sucker Rods 
HICKEY PIPE & SUPPLY COMPANY. Los Angeles 


BRANCHES: 
HOUSTON. KILGORE, ODESSA. TEXAS 


1882 SALEM. ILLINOIS: CASPER, WYOMING 


EXPORT: 30 ROCKEFELLER PLAZA. NEW YORK CITY 
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DPA Likely to Approve Hike 
In Alkylate Units Write-Offs 


Pan American Plans Boost of 
Texas City Refinery Capacity 


Jefferson Chemical Starts Up 
New Chemical Process Unit 


AIOC Builds Big at Little Aden— 


An artist's impression shows Anglo-lranian 
Oil Company's 100,000-barrel-o-day oil refinery 
now under construction at Little Aden, ten miles 
west of Aden Town, on the Red Sea. The major 
plant will include two atmospheric distillation 
units complete with stabilizers and caustic 
treaters, one platforming unit and a sulfur 
dioxide extraction unit. The new refinery is 
scheduled to begin operating by the end of 1954 

Responsible for the over-all planning and 
eventual commissioning of the refinery for 
Anglo-lranian is S$. W. Adey, manager of the 
company's Middle East Division, Refineries De 
partment. H. L. Ray, as superintendent, projects 
branch, Middle East Division, has the task of 
co-ordinating all phases of the work involved 
in the project 
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OVER OR UNDER...LAND OR SEA...BROWN & ROOTS 
EXPERIENCE CAN SAVE YOU MONEY ... TIME! 


Four decades of diversified experience 


in heavy construction and engineering 
has developed a “know-how” for Brown 
& Root which can be invaluable to you. 
Over the years Brown & Root’s techno- 
logical developments have provided im- 


portant savings of time and money for 


many clients. 


Regardless of your interest. be it in fin- 


ished products -fabricated parts or basic 


materials Brown & Root can help you. 
Centralized responsibility coordinates 
engineering and construction. This plus 
loval personnel will save your firm time 


ees Honey, 


If your company contemplates new con- 
struction or plant expansion a call from 
you will place Brown & Root plant plan- 


ning experts at your disposal. 


BROWN & ROOT. Inc. foes 1s- Construct 
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Imperial’s Edmonton Refinery 
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Lone Star Gas Starts Work on 


New $600,000 Main Line Plant 


nstruction has begun on Lone Star Bisse Thermofor Continuous Percolation Unit— 

lant about a mile The furfural unit above is one of the several units put on stream in January by Vacuum Oil 
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; only major British refinery designed primarily for lube oil production and incorporates the first 
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pay TEPCCeraneves | quarterly tabulation of refinery and 
other plant construction will appear 
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Figure LP201-3 


ig BUTANE 








for Field Processing, Natural Gas and 
i. & Gas Planis ORBIT FORGED STEEL LP GAS VALVES 


wes . \ are available in sizes: 1”, 142”, 2”, 242”, 3” and 4”. ASA 
gran gt Ve* Ratings 150 Ib. Class to and including ASA 2500 Ib. Class; 
“4 eas) aty B02 Screw and Flanged Ends. Maximum Rated Working 


b- the 9 x Cour’ : 
Aon, Wes , ad ; , . . 
ous ‘Geet ag? a) “ on Temperature 250 Fahrenheit. 
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cece” SORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. Ay 





Pads of Knitted Wire Mesh 
Wipe Out Liquid Entrainment 


YOU CAN 
STOP 


liquid 
carry-over 


in processing 


vessels 
WiTH 


METEX 


MIST ELIMINATORS 


Method of Operation 





The unusually high efficiency with which these knitted wire mesh units 

remove the liquid entrainment that occurs in a wide variety of refining 

and processing operations has enabled engineers to: 

1. Improve product quality and elimi- 5. Design new equipment with smaller 
nate reruns. dimensions. 


. Prevent contamination in subse- 6, Achieve more economical process- 
quent operations, ing of lower grade materials. 











. Recover valuable products previ- Secure longer “on-stream” periods 
ously lost. by removing corrosive liquids. 


Operate existing equipment at 8. Prevent air pollution by objection- 
higher capacities. able liquids. 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 
inators contribute to more efficient and economical processing in such 
vessels as. 
VACUUM PIPE STILLS EVAPORATORS COMPRESSORS 
FRACTIONATING TOWERS ABSORBERS SEPARATORS 
KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS 


Get the full facts on METEX Mist Eliminators 
Write for bulletins giving detailed information including limiting 
velocities, pressure drop, efficiencies, etc. 
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Forecast of Petroleum Demand and Supply in 1953, Compared with 1952 and 1951 


All data from U. S. Bureau of Mines except November and December, 1952, estimated with aid of A.P.I 
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As We See it .... 


.--- Stocks of Oil Too High in Three Categories 


NHEALTI up trom supplies ‘ ‘ 1.398.000 barrels at the close 
three ca rOTICS ) irre Linnie the previous yeal veal 
This sup The status of residual fuel oil is 


economu 


1954 While sOTT i ply I CXCESSIVE and i 


winter could find stocks at win 


ipply was good tor 67 days 
continuing similar. Stocks of residual are high 


ncreased during 195% warm resulting in sales below parity on the 


margins ter’s end at from 5 million to 7 million East Coast, and coal interests are voi 


rise failed by substantial 
leve barrels higher than at the same time ing complaints. The situation may 


Keep pace “\ th rising stock 
force reduced crude runs to stills 


pre VIOUS Veal 
The increased days’ supply stenuned At the close of 
stocks of 49.117.000 barrels up 


In terms of days’ supply at the the 
1952. residual fuel 


uiling rate of demand, stocks o 
from an imbalance in growth of stocks — oil 


tillate fuel oil, residual fuel oi 

lubricants were climbing excessive ind demands. Stocks rose to 101.843 14.6 percent from the figure at the 
leading to reports of sales below ce: 000 barrels at the close of 1952 from same time the previous year, amounted 
ng prices. a sure sign of a higher 86,619,000 barrels at 1951’s end, a to a 31-day supply. Total daily aver 
age demand, however, fell 2.4 percent 


] 


ol 1/.6 percent Daily average de 
985.000 barrels from 1.624.000 


than-needed inventory rise 
[distillate inventories at the end of mand rose only 8.5 percent-—ftrom to | 
95? amounted to a 73-day supply 1.288.000 barrels the vear before to barrels in 195] 





UNITED STATES STOCKS OF ALL OILS 


BARS = MILLIONS OF BARRELS CURVES=DAYS SUPPLY 





605.7 603.1 


$62.3 
497.9 485.7 


TL 


234.9 


247.5 
1942 


194! 














UNITED STATES STOCKS OF CRUDE OIL 


BARS = MILLIONS OF BARRELS CURVES=DAY'S SUPPLY 


256.6 253.4 





CRUDE Ol ALL OILS CRUDE Ol ALL OILS CRUDE Ol 
Days Barrels Davs 


Barrels Days Days Barrels Days 
Barrels Supply Rehnable Supply 


Retnable Supply : Barrels Supply Rehnable Supply 
un ‘ 
woe 
(nn 

















Stocks 


Based 


GRADI 


trom the 
nt. The in 
tuel ol demand 
compared 


reent 
perce 
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n Weekly Reports of U. S. Bureau of Mines 
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in crude | erage demand sent that figure 
xpected this 1 » 60.000 barrels from 351.000 bar 
weragt rels the previous yea 
Aeain, at the close of 1952. motor 
e down slightly fuel stock vere the only mayor prod 
vear. Yet, they uct Stocrns it relatively lower ley 
days’ supply as than a y wo. Stocks totaling 136 
ivs the previous 695.000) barrel up | percent from 
tocks were boosted 1991. were good for 42 days’ upply 
at the close the pore uling demand rate Stocl 
O00 tensed. on motor fucl at the clase of 1951 


percent upsurge dn equivalent »>a 44-day upply 


Stocks of Major Petroleum Products Held By Refining Companies in 
the United States at End of December, 1952, Compared With 1951 


Stock ot refineries, at bulk terminals, in transit and in pipe lines. Data for 1951 from Bureau 
of Mines monthly reports: for 1952 from weekly reports of American Petroleum Institute 
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new-home constuction 


The n 
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Ss continuing at an 
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indicated also from the 

in the use of farm tractors 
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As We See /t.... 


.... Refinery Operations Equal Maximum Demands 


which wa 6.000 barrels reatet Lhis means the | S. will hav Sul 


Runs to still hieient Capacity to meet maximum de 


2.400 bat mands, with enough lett over 


than at the end of 195] 
— at pres 

ent and anticipated consumption level 
tO pose the problem ¢ f excessive stocks 


crude runs t 
i Veal In certain Catevorn 
Output ot retinery gasoline 


straight runs, cracked and natural 


city Was so ereat contrast t the situation 


geht materials supply sit 


but it came igo, when t 
cated but little increase in 


eal 


expectedly tight uation md 

i serious strike capacity during 1952, there is evi blended at refineries) totaled 1,050 

obering threat of dence that refi ng capacity will climb 187.000 barrels during the past yea 
above 8 million barrels this year, with or 2,869,000 per day. This was a gain 

nery » had climbed to — runs to stills averaging in the neigh of 4 percent over 1951 

es CN al | iV in late 195? horhood of ; million barrels Distillate fuel ols it istered al sharp 
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Refinery Production of Major Products and 
Percent Yield from Crude Run at 
U. 5. Refineries 


December and Year 1952. compared with 
d mn 195) Figure are trom Bureau ‘ 
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t that November and December. 1952 
stimated with ad of API. weekly bulletins 
' : ' ' ron 1< 4 (00-harrel 


THOUSANDS OF BARRELS ; ; 
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innual crude runs to stills of 10 
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Crude Runs to Stills in U. S. Refineries and Percent Refinery Capacity Used by Districts, December and 
Years, 1951 and 1952 


Runs from Bureau of Mines, except November and December, 1952, from American Petroleum Institute 
Capacities from American Petroleum Institute 
(THOUSANDS OF BARRELS) 


CRUDE RUN IN DECEMBER REFINING CAPACITY AND 
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Daily Average 
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.... Bunker “C” Fuel Oil Still a By-Product 
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thre ! oO product Because 0 


roduct, the 
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hort per ml 

vitv to the economic \ ‘ upply 
nad ce ial dl Hist ry ha hown how 


er, that residual prices particularh 


the Eastern Seaboard, have never 
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inv extended period ot time { 
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as, diesel oil 
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to be mak 
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TABLE 1—Supply vs. Demand TABLE 2—Percent Yields Are Decreasing 


Thousand Barrels Per Day 
PAW PAW PAW 
—_ Districts Districts Districts 
SUPPLY 1& il mA IN \ 


Production Imports Potal DEMAND 


TABLE 4—Who Are the Buyers? 


; . . CONSUMPTION 
TABLE 3—What's Happening to Price thousands Barrels per Day 
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Crude Oil Residual Fuel Realizations 


Price at 


per Barrel Per Barrel 
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- «++ World Supply and Demand Increases 4.8% 


veragvge tor all of 195 
This trend of marked increases tor 


Wi stern i urope Was cr dited 


to con 
Europe in ) tinuing plentiful upph renewed et 


emands in shovin forts designed to combat a threat o 
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a and accelerated eflorts to 
home” refining 
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World Supply and Demand, Crude Petroleum, by Countries 


Based on U. S. Bureau of Mines Monthly Report, “World Petroleum Statistics,’ covering Year 1951 and June 
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World Outende US 


WORLD TOTAL 








THE IMPORTANT developments in 
the field of hydrocarbon reforming 
have provided the petroleum industry 
with the basic tool for the production 
of unlimited amounts of aromatics 
During the war, petroleum refiners be 














came major producers of xylenes for 
aviation gasoline. The industry has 
AIR- CATALYST been able to maintain and boost its 
yp tn leading position in this field. Some 85 
percent of the 75,600,000 gallons of 








xylenes produced in 1951 were de 














rived from petroleum sources 








The background is thus provided for 
significant expansion of the petro hem 














ical industries into the manufacture of 
the phthalic acids, i.e.. the dicarboxylic 
COOLING : 

IR > - acids of benzene. by the partial oxida 
tion of xylene. 
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are quite limited. However, its anhy 
=] 
dride is one of the fundamental raw 











' COOLING 
AIR 


materials in the production of alkyd 











resins and of plasticizers for vinyl] and 








nitrocellulose resins, as well as for a 

A typical tixed-bed catalytic reactor number of outstanding uses which will 

he discussed below Phthalic anhy 

dride is produced directly by the oxi 

dation of ortho-xylene. The compet 

tive. and more firmly entrenched, raw 

material for this svnthesis is. however, 

Phthalic Acids— naphthale ne which is as yet porane ipally 

a product of the coal tar industries 

Partial oxidation of ortho-xy lene offers 

Petrochemicals of the Future certain technical advantages (lower 

heat of reection, less purification diffi 

culties). The principal drawback is 

the fairly high cost required for the 

production of sufficiently pure o-xyl 
ene by very close fractionation 

Part L. Eeonomic importance and the reaction Repeated shortagés of naphthalene 

which have plagued phthalic produc 

ers during recent years. have already 

led to the partial acceptance of 

o-x\lene feedstock. however. Oronite 


variables. 


Chemical Company has been produc 
ing phthalic anhydride from xylene 
since 1947. American Cyanamid Com 


Peter W. Sherwood, pany ts today set up to handle either 


o-xvlene or naphthalene in its fixed 


(nen 4 r } eer 


: hed reaction units 

: York Phe sudden urgént need for tere 
phthalic acid as raw material for “Dae 
ron” and “Terylene” textile fibers will 
make para xylene a chemical feed 
stock of outstanding importance. In 





this hydrocarbor 


no compe titive 


the purification of 


(which has source of 


significance). very large amounts olf 


ortho-xylene will become simultane 
ously available. This development will 
alre id 


unquestionabl mcrease the 


significant use of ortho-xylene for 
phthalic anhydride 
Perephthalic wid ts, of 


omplete newcomer; lo 


production 

counts i 
commercial 
production only important market 
at’ this production ol 


evntheti« 


time is in the 
ethy lene lycol-terephthalate 
fibers, but thi 
partial oxidation of 


promises to ¢ ill for the 
114 millior 
xviene by 1960 Now 
Humble Oil & 


Baytown 


pound para 


under construction at 
Refining 
is a para-xylene purification plant 
will furnish the 
of the initially needed raw material 
Of interest is also the use of di 
methyl phthalate in filmes 
Phis ester i produced ona 


ermine Hereul “ 


Company refiner) 


which reatet portion 


and fibers 
now being 
ommercial ‘ ile by 
Powder ¢ ompany 


| ophth lic 


orph in 


wid j the unwanted 
three 


Very 


are collecte d 


imone thre isomer di 


carboxylic acid large amount 


of meta-xylene (and can 


be properly purified by existing prog 


esses) as by product im the separatio 


ol para xylene At present this fra 


gasoline ~ 
‘ but 


utilized in aviation 
Chemically 
ms not 
rial for the synthesis of 


dride. Yields are 


those obtained in the partial oxidation 


tron is 
meta-xylene may be 
used as raw mate 


now bein 4) 


maleic anhy 
roughly equal to 
of benzene 

of this large source of 


naturally 


The existence 
meta-xylene has stimulated 
research into the utilization of its de 
rivative isophthalic acid. Some prom 
ise is shown by isophthalate plasticiz 
er At this time 
in isophthalic acid is still of a second 
Attention in the 


therefore be 


however, the interest 
ary order 
article will 
the two Siants 
terephthalic 


present 
focused on 
phthalic anhydride and 
wid 


Economic Importance of 
Phthalic Anhydride 
he spectacular expansion of two 
industrial fields has been responsible 
lor the 
for phthalic anhydride in recent vears 
In the production of alkyd resins, the 
workhorse of the 


dustry, phthalic 


seemingly insatiable demand 


surface coatings in 


anhydride SeTVeSs as 


the most important single raw mate 


rial. kor vinyl resins phthalic esters 


are plasticizers of irreplaceable value 

Plasticized vinyl resins are used ir 
an amazing number of products rang 
ine trom waterproot hat coverings to 
flooring materials, drapes, and leather 
substitutes Their wide spread exist 
back to the early forties 


ence dates 


114 


and national production in 1941 was 
short of 30 million pounds. Ten years 
later, 1951, output had jumped to 520 
million pounds 
Production of 


standing 


alkyd 
During the 
however, the output of these materials 
from 140 to 3460 
Most of this production in 
volves the utilization of phthalic anhy 
Other 
i male i ind 
poor second in this freld. 

Other 
ondary tl 
uted to the quick rise in phthalic inhy 
dride consumption. Dimethyl phthalate 


resins is of 


longer forties, 


spurted million 


pour ds 


dride dicarboxy lic uc ids, such 


fumaric acids are a 


<ignifieant uses, though see 


volume. have also contrib 


has hecome in important insect re 


pellent. Anthraquinone dyes. in which 
phthalic serves as intermediate. are of 
special importance in the produc tion 


of olive drab vat colors for military 


uniforms 
The overall 


tises has 


importance of these 
rowing resulted in the ex 
pansion of phthali« anhydride produ 
tion from 60 million pounds in 1910 
1950 and to 
in estimated 260° million pounds in 
1952 
Historically 
kets for phthalic anhydride were de 
veloped shortly after World War I 
when dibutyl phthalate found to 
he an effective plasticizer for nitro 


to 220 million pounds in 


the first important mat 


Was 


cotton. In this function. it served effec 
tively to offset brittleness and lack of 
nitrocellulose lac quers 
which then in the ascendane, 


DBP quickly replaced volatile and 


odorous camphor in plasticized nitro 


were 


cotton lacquers ind it is. to this date 


the most popular non-resinous mate 
rial employed for this purpose 
In the late ilkvd resins first 


appeared as ingredients in the manu 


1Ov0. 


facture of surface coatin These ma 


terials are synthesized from dicarbox 
vlie acids (notably phthalic) and poly 
(elveols 
pentaerythritol ete.). The resin is usu 
illy modified by the addition of a fatty 
icid to the batch or 


the use of stvrene 


hydric ticohols olycerine 


more recently by 
ora variety of other 
unsaturated active ingredients 

The popularity of alkvd resins is 
due to the high adhesion and durabil 
ity which they will impart to the sur 
coating. In addition, the alkyd 
itself has film-forming proper 
thus he 
and 


face 
resiti 
ties. It may used in high con 


centration will reduce the num 
ber of coatings required to yield a 
finish of 


durable vood 


Alkyd 


dry ing enarme Is as 


appearan e 
used im alr 


baking 


today 
well as in 
finishes 

1947, dioctyl phthalate has 


used on a large 


synthetic 
since 
s« ale as 


been very 


plasticizer for the production of vinyl 


resins. These materials can thereby be 
formulated to exhibit outstanding re 
sistance to cold, heat. and light. and to 
have long-lasting flexibility. 

Today, some 90 percent of the na 
tion’s phthalic anhydride production 


is still based on naphthalene. i.e.. a 


derivative of the coal tar industry. The 


petrochemical industries made their 


entry into this field with the erection 
of Oronite Chemical Company's plant 
for the partial combustion of ortho 
xvlene. which is described later in this 
reliability and 
pendence of raw materials supply are 
expected to lead to growing utilization 
of petroleum-derived ortho-xylene ir 


article. Greater inde 


this application 


Commercial Production of 
Phihalie Anhydride 
Commercial phthalic produc tion ts 
today carried out universally by direct 
air oxidation of the hydrocarbon feed 


stock 


(la) or 


in accordance with Equations 


1} 


Careful adjustment of reaction con 


ditions is necessary The ever present 
danger of over-oxidation to maleic an 
hydride or of complete combustion to 
carbon dioxide and water necessitates 
relatively low 


At excessively 


the choice of tempera 
tures and contact times 
mild operating conditions, on the other 
hand. the extent of 


will be 


“tlt h 


hydro arbon con 
insulli 


formation of 


version economically 


erent In cast the 
intermediate oxidation products (such 
as naphthoquinone from naphthalene 


from o-xvlene) rises 


or tolualdehy de 

The use of a suitable catalyst. nor 
mally a form of vanadium pentoxide 
is required to promote the desired 
oxidative attack on the stable structure 
ortho 


also on 


of naphthalene (and 
xylene) at the permissible tempera 
In this reaction, the operating 
50 and 450 €, 


oxidation occurs 


tures 
range is between Spon 
taneous non-catal ytie 
at temperatures in excess of 500-000 ¢ 
Reaction conditions subject to con 
preparation of catalyst, tem 
and 


trol are: 
hydrocarbon ratio, 


perature, air 
iwhich determines the 


space veloc ity 


> , 
Petrol um NKefine? 





Phthalic anhydride plant, Richmond 


time in the converter). The 
method of heat removal is of outstand 
ing importance in the adequate control 


of the highly exothermic oxidation re 


contact 


action. The reaction is carried out at 


substantially atmospheric pressure. 


Preparation of Catalyst 
Che catalyst employed commercially 
for the improved ver- 
sion of the vanadium pentoxide cata- 
lyst first patented by Gibbs and Con- 
in 1917 different 
modifications of this material are today 


reaction is an 


over Several 


in industrial use. The patent literature 
regarding catalysts for the process is 
quite complex and a full evaluation is 
not at hand. 

Parks and Allard* investigated the 
suitability of a large number of cata- 
lysts for the partial oxidation of xy 
lene. They found the best result for 
vanadium pentoxide on alfrax. Pure 
ammonium metavanadate was 
heated slowly until the ammonia was 
expelled. Two grams of this material 
were made into a thin paste with water 
Alfrax were added. The 
mixture was slowly stirred and evap 


white 


and 25 Ghee of 
orated to dryness 
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refinery, Standard Oil Company of California 


Similar good results were reported 
by Shreve and Welborn’ for the con 
version of naphthalene to phthalic an 


hydride over a catalyst obtained by 


dec OMmposing ammonium metavanadate 


and fusing the resulting pentoxide on 
a commercial silica gel of 8-10 mesh 


Maximum yields of phthalic are re 
ported for these catalysts in the range 
of 78-84 percent of theory Results ob 
tained with Gibbs’ original fused va 


nadium pentoxide catalyst are of the 


same magnitude. and the advantage for 
supported catalysts must be sought in 
operating life. catalyst 
costs, improved heat transfer charac 
teristics. and higher throughput per 
Today's catalysts are 


onverl lower 


unit volume 
quite commonly on-stream for as long 
as six years of continuous operation, 
and in some instances catalyst life of 


ten years and more has been reported 


Marisic 


as high as { 


was able to achieve yields 
7.6 percent by the use of 
a catalyst prepared from ammonium 
phosphovanadotungstate. Short-term 
results with a catalyst obtained from 
phosphomolybdic acid were found to 
he comparable to the performance of 


mpan \ 


(Photo courtesy of that company.) 


fused V.O.. Neither of Marasic’s cata 


lysts appears, however, to have found 


commercial application. 


Parks and Allard* 
tain catalysts such as tin 
vanadium pentoxide, and uranium 
molybdovanadate would produce either 
toluic aldehyde or phthalic anhydride 
from o-xylene. The ratio of these prod 


found that cer 
vanadate, 


ucts depends primarily on the air/hy 
drocarbon ratio and, to a lesser extent, 
on temperature and space velocity by 
contrast. other oxidation catalysts such 
as zirconium molybdi« 
and tungstic oxide are capable of pro 
toluic aldehyde 
xylene ratios favorable for 


oxide. oxide, 


ducing only even 
though air 


acid production are employed. 

The choice of silica gel or Alundum 
as catalyst carrier for VO, offers a 
The use of 


earth is re 


number of advantages. 


pumice and infusorial 
ported to 
activity and in a tendency by the cata 
lytically active salt to react with the 
pumice Alundum has the 
special advantage of high heat conduc 
tivity—a feature of much importance 
in carrying out the highly exothermic 


result in lowered catalyst 


support 
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in fixed-bed converter 
ol attainin ield 
made available u 


n LOW. The 


ited ilica 


form 


via a d pota win 
prepared 
the reaction ol 
mn lieate ith sulfuric acid 
hydrogel is dried at 110 
No itlempt made to remove 
ilfate hicl 


promote ! 


sltie 


! tained 


is catalyst 


potassium 


pitated vanadium penton ice 


d from ammonium metavana 
for the impregnation of 
re| upport The finel di 
mixed with immprecnat 
proper ratio to provide 
lO percent VO, in the 
The mass is dried and 
tleined at TOO.5O0 ¢ Tha 
dey 0 formed pelleted 
! fixed hed ( 


eported that thi 


oxrxlnate | 


hed catalyst 


onverters 
, italyst is 
ed at Sherwin-W Huidized 
ed prlathra lie plant iit ill be ce 
cribed below. Fs hved-bed 
the catal ! sti ts orl 
il version \ cke of lo 


il trenet re 


opera 


quirin 
onds for 
needed 
Alundum 
Advantages of lower 


contact throne 


late conversion than ire 
onventional vanadia 
Onstmptlion mist t ral 


t these handic iy) 


do italy 


idapted litierent plant 


lemperature pace velocity 
meoentration ete 
pelirnptiim re ilt Phe com 
pentonicde may be 
12 percent Po 


biter 


of vanadni 
vdypu teal ine the ranwve 
ittate 


ta min erves i nh 


mwainst mater anhvdride formation 
It. molar ratio to the active catalyvti 
ment VO} may be 
ved-hed 


tie hy pe Llet 


comp varied from 


2:1 to 3:1. I 
vith 


i/t uitable for Huidization 


converter ir’ 
upplied 
Hl 


re’ on vel ivailable 


Effect of Temperature 
Phe optimum 


related to other variable It is 


operating temperature 

firstly 

i specific funetion of the catalyst em 
ved. Beyond that it 

inversely related to the 


nal i ifle ted | the air 


hvdrocat 


effluent 


temperature conversio 
! incomplete 
im will eontain i! ! 


if rf feedstock i> 


is intermediate oxidation 


rt ised 
unconverted 
prod 
wh as naphthoquinone or tolual 


dehy de At higher-than 
there vill be 


optimum tem 


peratures excessive for 
matior ol ha her 


notably 


oxidation products 


maler inh dride ‘ irbor di 
nice ind water 

Obviously. all of 
others of 


obtained 


these by produc ts 


is well as lesser signif 


over the entire 
vhich the 
Phthalic 
merely an in 
stability 


ch itt of 


ince) are 
temperature range at cata 
lyst can be anhy 
drice i- 
termediate 
mothe 


naphthalene Th 


temperature 


operated 
helieved to be 
product. of some 
complete combustior 
plimum reactor 
represents on this system 
level at hich the degra 
dation reactions and the rate of naph 
hest balanee 
of phthalie formation 
nificant belo 
has bree 
rtivity al 
Marisic 
phthalic 
pent 
this 


contact 


the oper tin 


th ile me 
vith the rate 


conversion are in 


Reaction not os 
lt) ¢ iltthough tin vanadate 
italytie 

temperatures as low as 270 ¢ 
obtained vield of 
inhydricde fused 
mide at 195 ¢ L seful 
lemperature 


me of O02 


re ported to show 


optim im 
\ inadium 


Vie ld at 


ove 


level (and at a 


seconds) was 79.2 percent 
f theory. Malet 


i dowt to « ) 


ield catalyst 


inhvdride formation 
pereent The high 


prepare d trom ammo 


phe pl oval rdotur state whic h 


nium 
mentioned above. showed its 
ield of 87.6 
inhydride formation at 6.4 per 
this 
This 


sprite 


has been 


optimum percent (with 


malei 
fontact time mn 


0069 seconds 


| 
her activity in 


lemperature inal reatet pace 


ould be re ported for the 


rvat idiun pentoxide 


italyst 
Still ! ited 


mother cataly mivests 


\ Mari if ~howed ! 


perature 


optimum tem 


ontact trove M5 
econd , ee. an optimum 
temperature slo « Wh was re 
ported Heo 
maximum vi 


ind be lon 


itevory 


catalyst gave a 
percent phthalic 


therefore into a different 


The mpre nated el 
‘ ribed t xhibits 


mum of Yo 


catalyst pre 
viously ce ivice ld mar 


» percent il viln' while 


lar catalyst attains its best 


inother 
performance at 
The proper 
vith the age of the 

to fresh 


unitorm 


operatin temperature 


catalyst. and 


ove data refer prepara 


ror In any case tempera 


ture control cannot be obtained in the 


highly 
iphthalen mid 
Huidized-bed 
i hot spot 
rradually in the 


exothe rm parti il oxidation ol 


iV lene except " 
In fixned-bed 


observed 


reactors which 


travels direction of 


<tream flow One ratine conditions must 


bv =f lected to prevent exceeding the 


temperature al the hot 


Effect of Air Hydrocarbon Ratio 
Theoretical oxy gen 
the at 


requirement for 
phthal ‘ 


ortho-xvlene is 


nthesis of one mols 


inhvdride from three 


moles. The partial combustion of 


naphthalene calls for a theoretical ox\ 
ren consumption of 4.5 moles 


In practice much higher air ratios 


must be employed to achieve the ce 
sired degree of conversion and to mair 
tain hvdrocarbon concentration in the 


reactor stream below the explosive 
limit 

\ plot ol phthalic anhydride vield 
vs. air hydrocarbon ratio will show a 
plateau or point of optimum perform 
niet \t ratios, the 


tion of 


lower air forma 
oxidation prod 
If the 
oxvgen in the svstem exceeds the 
} 


intermediate 
amount of 
hest” 


ucts is appreciable 


value complete combustion ecomes 
too vreat 


Parks' obtained i 


of optimum performance i the 


very sharp peak 
version of o-xvlene tin vanadate 
The shifted drastically 
toward the lower oxygen ratios as the 
is raised. At 320 ¢ hest 
could be reported at a 
hydrocarbon Te 
theory). At 380 ¢ the 
ratio was close to 17 


\ similar sh im 


ove 


maximum is 


temperature 
performance 
molar air ratio of 

6.2 times 
most desirable 
( > times theory) 
peak was obtained with uranium mo 
Iyhbdovanadat 


\ more 


optimum plate iu 


smooth vith 


obtained when the 


normal eurve 


iir-xvlene ratio is varied in operation 


over supported vanadium pentoxide 
catalyst. Again. the optimum is an in 
temperature, At 530 
( the optimum ratio was observed in 
the neighborhood of 116 10.2 times 
A; iif 


loo 


verse function of 


theory) xvilene ratio ! the 


range ol showed best performance 
wt SOO 

Very low iit result 
in the predominant formation of lower 
(Catalysts 


concentrations 


oxidation products which 


will vield phthalic anhydride as the 


main product it air xvlene ratios of 


73-128, will promote the exclusive for- 


aldehyde it ratios of 


} other conditions bein: equal. 


mation of tolut 
) rto 7 
it naphthalene ratios 


limit the degree of 


Similarly. low 
will 


the predominant 


oxidation to 


formation of iph- 


thoquinone 


Effect of Space Velocity 
Phthalic 


duced im single pass 


anhydride is venetl ill pro- 


Maxi- 
mum vield per pass is therefore equiv- 
eflir 
time allowed 
reaction. space will 
both the vield of phthalic 
inhydride and the throughput per unit 


ope ration 


ilent to maximum overall ency. 
By setting the 
for the 


determine 


amount of 


velocity 


converter volume 


commonly the case 





lytic reactions. the 


velocity 


opliimum 
related to the tem 
With rising temperature the 


space 
is directly 
pe rature 
activity of the catalyst and the rea 
ire reased and maximum 


itilization can be 


tron rate are 
raw materials 
contact: times 

Marisic’s optimum catalyst 
t shift in “best” temperature 
bbs to 1600 ¢ as the space velocity 
1000 to 21.000. The 


ichieved at lower 
showe d 


from 


was raised from 
onditions was oO2 and 
As the 


mecre ased 


vield at these 


$7 percent, respectively space 


velocity was further the ex 
tent of 


val i¢s 


onversiol receded to lower 


Formation of maleic anhydride, it 
its turn 
It is favored by lon 


the “pace 


sa tunction ot space ve locity 
contact time, If 
reduced 


velocity exces 


ombustion will in 


\ ield 


sively complete 
malei inhydride 
will have passed its peak 


Conversely » high 
will favor the 


crease ind 
space Ve locity 
formation of lower oxi 
dation products In the partial oxida 
xylene vel 
Parks noted a steady 
is the 
Anhy 


dride yield rose rapidly from negligi 


tion of supported vana 
dium pentoxide 
increase in aldehyde formation 


space velocity was increased 
ble value sata space ve loc ity of 17.000 
to its 33.000) and 
then dropped gradually. At 


75.000. 


optimum value at 
“pace Ve 
onversion had been rt 


pte hall ot 


locity 
duced to approximately 
the maximum 
Somewhat similar results have been 
reported by Shreve’ for the space ve 
locity curve in the partial oxidation of 
naphthalene, tetralin, and methyl naph 
thalene over vanadium pentoxide ol 


silica el 


Removal 
phthalic anhy 


Methods of Heat 

Phe production of 
dride by partial combustion processes 
is highly exothermic. One of the mayor 


design problems involved concerns the 


quick removal of the heat of reaction 


in order to prevent“the system tempet 
ature from reaching run-away temper 
ature with resulting complet combus 
tion and catalyst destruction 
Regardless ot 


portion of the 


conditions 
feedstocks 
will be completely converted to carbon 
Aside 


aspects of this reac 


reaction 
selected i 
dioxide and water from. the 
vield-consuming 
tion, it introduces a special problem 
due to the high heat evolution which 


iccompanies it 


The partial oxidation of naphtha 
lene to phthalic inhy dride 
of 7190 Btu per pound 


6200 Btu Ib 


results in 
the evolution 
product hydrocar 
bon). The heat liberation is consider 
reduced in the partial oxidation 


where thre 


ably 
of o-xylen formation of 
ome pound phthalic anhydride results 
lution f 3750 Btu. The 


naphth ilene 


in the eve 


complet ombustion of 


ol the other hand is 2 
conversion to phthalic 
In this reaction. fully 17.000 Btu are 


pound of 


75 times as exo 


thermic as the 
evolved per naphthalene 


Durne d 


Most 
plants operate 
which the catalyst is carried in 
surrounded by a suitable 
Boiling 


ove rhe id 


phthalic anhydride 


esting 
fixed-bed reactors in 
tubes 
heat ex 


( hange Ine dium 


vic d 


reflux 


mereury {pro 
with an water-cooled 
condenser) is frequently em 
ploved for cooling purposes The low 


ibility of 
tracts from its value as heat exchange 


wetting pure mereury de 


however, and amalgams with 


ised to 


medium 
sodium are overcome this 


handicap 


Mercury cooling 


temperature 


systems permit vers 
wecurate control by ad 
justment of the 
the boiling Other advantages 
nelude the hich latent heat 


involved in vaporization (117 Btu-per 


applic d to 


pre sslirt 
liquid 
relatively 
and the wide 


pound mercury } tempel 


ature range overt which this mediun 


exists in the liquid state 


"1423744: 





The trend of recent years has, how 
ever. been away from the 


coolant because of its extreme toxicity 


use of this 


and because of the considerable capi 
tal which must lb tied up in mercury 
Instead 
may hve 


molten salt mixtures or Aro 
used to 
Dowtherm ts 
hi thly 
oxidation catalysts. Be 
the use of nitrate-nitrite 
helieved to be the most 


common coolant in fixed-bed phthalic 


advantage and 
feasible in 


{ low 


clors 
the use of 
conjunction with active 
temperature } 
side merceury 


salt mixtures is 


inhvdride converters experience with 
this medium is considerable from other 
Houdry cracking 


with organic mat 


processes such as 
Contact of the salt 
ivoided because of 
All-welded 
reactor careful at 
tention to details of workmanship are 
called for 
Phthalic anhydride 
one of the first 
sses to benefit from the development 


ter must be rigidly 
the danget ot explosion 


construction and 


yithesi has 
chemical proc 
f fuidized-bed technique One plant 


is in operation and two others are 
now under construction, in which ad 
taken of the outstanding 
suitability of this technique for the 


quick dissipation of heat and the main 


Vantage 1s 


tenance of uniform 


Heat evolved during the par 


temperature con 
ditions 
tial combustion is used to generate 
steam. Further details of this signifi 
cant deviation from classical tee hnique 
ire reported below 
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(End Part 1. Part Il 
an early ISS will cower commercial 
practice, fluidized-hed oxidation, and 
the outlook for tere phthalic acid.) 
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Vickers Completes 
Package TCC Unit 


THE VICKERS Petroleum Com 


dedicate its 
a thermofor 


new facilities 
erack 


; 
Potwin 


pany will 


including catalytic 
ing unit, at their refinery in 
Kan... on March 20 

Ihe new package unit has been en 
in the interests of the 
operating a refinery 
barrels per 
stream day of crude oil. The package 
plant includes feed preparation, cata 
cracking fractionation 
gas plant, and polymeriza 
tion, The catalytic 
comprises a package-design TC 
which was developed by Socony Vac 


vineered small 


refiner charging 


approximately 12.000 


lytic section, 
catalytic 
crac king section 


unit 


uum Oil Company, Tre 

Plant investment costs are kept at a 
minimum by such expedients as the 
standardiza 
pre-engineering of 


use of shop fabrication, 
tion of flowsheets, 

large percentage of the plant and a 
standard plot plan which could le 
modified slightly 


act ording to 


for particular con 
Another 


feature is an oil 


ditions Sweco 


mayor cost cutting 
well-derrick type structure for the cata 
lytic cracking section 

The TCC feed 
of these package 
ranged to permit handling either hot 
or cold gas oil, topped crude or whol 
crude Products from the frac 


tionation section can be heat exchanged 


preparation section 


plants can be ar 
charge 


where thermal 
heavy 


for maximum economy 
cracking is not utilized, or the 
catalytic cycle charged di 
rectly to a thermal cracker. A vacuum 
unit can be the feed prepa 
ration section for preparation of heavy 
is charged as liquid to 
reactor. The TCC units are 
handle i 


oils can be 
a part of 


vas oil which 
the TCC 


ned to combination 


desig 


118 


alyst 


TCC unit flow diagram 


vacuum 


ind liquid feed. The 
directly from 


vapor 
unit receives its charge 
the TCC feed preparation atmospheric 
flasher. The operating temperature of 
this atmospheric flasher that 
additional heat for vacuum flashing is 
ordinarily not necessary 

The Vickers TCC unit at Potwin has 
a nominal fresh feed capacity of 4000 
barrels per stream day of gas oil, plus 
2500 barrels per stream day of recycle 
oil, operating at approximately 75 
percent conversion level. In opera- 
tion, catalyst at about 950 F. flows by 
yravity from the separator at the top 
of the unit into the reactor, which op 
erates at 10 psi. Spent catalyst flows 
by gravity from the bottom of the 
reactor into the top of the kiln. The 
catalyst kiln or regenerator consists of 
two identical kilns. each with a design 
of 1650 


is such 


carbon burning capacity 
pounds per hour. 
The double kiln 
desirable from the standpoint of flexi 
bility of It also permitted 
complete shop fabrication, whereas a 
single kiln would have involved higher 
cost held fabrication. Regenerated cat 
kilns at 1250 F. and 
through shell and 
steam is generated 


arrangement was 


operation 


leaves the 
gravity 
coolers where 
reducing the catalyst 
about 1000 F.. and 
then by gravity to the lift pot at the 
bottom of the unit. pressure air 
at 3'% psi is introduced into the lift 
pot to carry the regenerated catalyst 
to the separator at the top of the unit 
to comple te the evcle. This air lift sys- 
tem replaces the bucket-elevator lifts 
used in the early TCC units. 

For the TCC 


flows by 
tube 
on the cold side, 
temperature to 


Low 


catalytic cracking sec 


tion the derrick is completely erected 
prior to installation of vessels. Rig 
ging costs are thereby kept at a mini 
mum since the derrick serves the role 
played by heavy rigging 
equipment must be erected at 
the job site and dismantled on com- 
Design of the plant is 
goverened by two predominant oper 
ating flexibility and 
economy of operation. Exchanger bun 
arranged for ease of removal 
exchanger 


ordinarily 
which 


pletion. entire 


considerations 


dles are 
and structures 
banks are permanently installed with 
trolleys to facilitate maintenance. The 
compressor house is also equipped with 
trolleys to permit the rapid disman 
tling and replacement of compressor 


over the 


parts 

The control room features a semi 
graphic control panel with a system 
of alarms to call attention to process 
upsets. Instrumentation of the catalytic 
section is so designed that such things 
as power failure and major upsets will 
cause immediate bypassing of the unit 
and automatic shutdown. 
is schematically diagramed on the con 
trol panel and a color code system 
employed to quickly indicate process 
lines and control points. 

In addition to installing the new 
TCC unit, an existing UOP solid phos 
catalytic polymeriza 


Process flow 


phoric -acid-ty pe 
tion unit was expanded to process the 
eracked gases and produce high o« 
tane polymer gasoline. Fractionating 
facilities for the production of lique 
fied petroleum gases were also in 
cluded and the 
pletely revamped and doubled in ca 
12,000 barrels per stream 


crude unit was com 
pacity to 
day. 

An unusual feature of the dedication 
will be the presentation of a plaque 
by Jack A. Vickers, Jr., president of 
Vickers Petroleum, to Robert P 
Miller, president of Southwestern En 
gineering Company of Los Angeles. 
constructors of the TCC package unit, 
in recognition of the latter company’s 
record in completing the facility in 
less man hours than anticipated and 
for less than estimated cost 
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A Direct Nomographic Method for Solving 
Flash Equilibrium Equations 


For most purposes only one trial solution is necessary for these 


usually complicated computations 


P. M. Reilly 


rf 


PRESENTED 


grams which give an approximate solu- 


herewith are nomo 
tion to flash equilibrium problems on 
the first trial and with accuracy suffi- 
cient for most purposes, An easily ap 
plied correction is also described for 
is desired 
that 
recently prese nted by the same author 
in this 


ise whe re ereater accuracy 


The method is a variation of 


magazine whic h des« ribed a 
direct method of solving flash equilib 
rium calculations. The present article 
presents a method which is basically 
identical but due to the use of 


grams the computations are short and 


nomo 


simple Since the original article treats 
the theory of the method rather fully. 
only a summary will be presented here 


General Theory 
In all flash equilibrium calculations 


the values of z, and K,. for each com 





NOMENCLATURE 


Basic Symbols 
M f percent 
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ompany 


ponent are known. The problem is to 
calculate the value of p for the mixture 
and those of x, and y, for each com- 


ponent. The fundamental equation is 


Ky (1 


In the standard trial and error 
method a value for p is assumed and 
x for calculated 
Values for p are tried until the sum of 
the calculated values for x, is 100 
percent 
In the 
direct calculation is made to find an 


each component 


present method a separate 
approximate value for p. A single ap 


plication of Equation (1) for each 


component then gives a solution of 
sufficient accuracy for most purposes, 
the error usually being well within that 
inherent in the volatility data. If more 
accuracy is desired, an easily applied 
method for calculating a 


Is ce = ribe d 


correction 


Mathematical Derivation 


Equation (5) of the original paper 


gives the following approximate ex 


pression for P. 


K, 
This equation can be rearranged to 


the following form from which nomo 


grams can he made: 


Publicati 


Figure 1 is a nomogram which cal 
and w, having 


Figure 2 calcu 


culates values of v, 
been given z, and K, 
lates p according to Equation (3) hav 


ing been given 


Instructions for Using 
Nomograms 
1) Figure 1 
The z seale is graduated in mole per 
When using mole fractions they 
must be converted to mole percent. 


(See next pare ) 


cent 


The minimum value shown on the 

If the per 
centage ol a component in the mixture 
is less than this, it should be multi 
plied by 10 or 100 to place it within 
the limits of the scale. When the cor 
responding values of v, and w, are 
divided by the 
number before being used 


scale is 10 mole percent 


read they are same 


The minimum value shown on the 
v and w scales is 0.1. Values less than 
this should be disregarded as the accu 
racy of the method does not warrant 
using them. Likewise the v and w scales 
should be read only to one digit after 
the decimal point 

Phe maximum value shewn on the 
K scale is 100. For components whose 


A is greater than thi with 


sufficient accuracy. Here as always z, 
must be in mole percent. When K, is 
than 100. w 
disregarded 


greater can always be 


Phe calculation b performed 
K, and z, val 
them 
values of v, 


by loeatine the 
ues and with a 
straight line. The 


read at the intersee 


poirniny 


and Ww are 


tions of this straight line and 


the 1 and w scales respectively 


A straightedys 


the straight 


may be used for 
line but to im 
straight line 


prove accuracy a 


scratched on a transparent set 


square or similar piece of 


transparent plastic is preferred 


1y% 





Figure 1 
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Phe individual v, and w, values thus 


obtained are added to give 


is 


The vaiues « 


ure ipplied to the correct scales in 


Figure 2, the resulting points joined 


and the approximate value of p read 
at the 
formed and the p scale 
of the 
ing p to more than two decimal places 


intersection of the line thus 
The accuracy 


method does not warrant read 


+) Completing the Calculation 


With p known, the value of x, for 
each component is obtained by apply 
ing Equation (1) to each component 
values of 


separately The resulting 


close to 100 
most sufficiently 
inswer is obtained by dividin reach x 


perce nt. For 


should he 
purposes a accurate 


ind y, value resceptively by 


In unfavorable cases or where higher 
wccuracy is required a correction to the 
first value of p may be obtained as de 
scribed in the original article. This is 
done by applying the following equa 
tion which is Equation (8a) of the 


original article 


is the sum of the x, values 


first trial and C, is 


where S 
obtained in the 
defined as: 


When the Ap thus obtained is added 
ilgebraically to the first 
obtained. the corrected Pp results The 
ot Equation (1) to each 
suffi 


inswer for practically 


value of p 


ipplic ition 
component again results in a 
ciently accurate 


ill purposes If desired, however. 
Equation (4) may be applied again to 


make 


i further correction 


Numerical Calculation 
The will be illustrated by 
the following example: 


kind the mole fraction of liquid (p) 


me thod 


which is present if a mixture of the 
over-all composition shown in Table | 
is brought to equilibrium under con- 
given K 
values for the components. Also find 
the mole fraction of each component 


n the liquid phase (x,) and in the 


ditions which result in the 


Vapor phase (v.-)}. 


Table 


COMPONENT 


Solution 

The results of reading the nomo 
grams are as shown in Table 2. 

Equations (1) and (5) are applied 


as shown in 


COMPONENT 


ind 0.992 respectively as follows: 


Table 4 


COMPONENT 


Ihe correction to pit desired is ob 
tained as follows 


Equation (4) 


100 4) 100.4 


:, 215 
< 


see Table 3) 
r ] 


+-0.02 


[ 073 0.02 075 
This may be considered the correct 
value of p. If Equation (1) is applied 


again 


Table 3 


COMPONENT 


accurate values for most 
obtained by dividing the 


1.004 


Sufficiently 
purpose s iret 


x ind y values shown above by 





close to 100.0 
REFERENCE 


come very 
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in the course of working out a solution 

Two ee eas on | of some technical problem involved in 
> fad 

| 


CRUDE | “ DISTLLATES f DISFICLATES| This will be a discussion of some 
> . > , t ” ; aspects of lubricating oil manufacture 
— A ey a | | which relate to the operation of 
modern solvent refining processes In 


PROPANE DEASPHALTING . 
-_ 1 Fieure | which follows is shown a 


‘ ' OA OIL LAYER - D A OIL diagram of the type of lube oil pro 
{ } 4 ASPHALT LAYER { essing system which will serve as a 
STORAGE. ancceaienienisiies RECOVERY basis of this discussion. This type of 


PHENOL EXT.RACTION 
< l erally adopted in recent construction 


. the solvent refining of lubricating oils 








processing system has been quite gen 


of new lubricating oil manufacturing 
| } A } > ; | > EXTRACT facilities. It begins with the process 
RAW LUBE OILS SOLVENT EXTRACT & SOLVENT PHENOL ing of the crude. The first step is a 
——— — =—— two stage distillation operation where 


MEK DE WAXING the raw lube fractions consisting of 


Ls 
} 4 ] 
1 j t j I WAX & SOLVENT 


WAXY RAFFINATE CHILLING FILTRATION SOLVENT 
STORAGE RECOVERY 


> 
| RAFFINATE ® SOLVENT 


the required number of vacuum lube 


] } > 4 

t - |OEWAXED OIL 6 SOLVENT 

; > wa distillates and a vacuum residuum are 
j 


st parated from the ‘ rude 


The vacuum residuum is charged 


| ponent ine dant CLAY to the propane deasphalting unit where 

| ) 5 { - asphalt is removed and deasphalted 

CE WAXED - a CLAY TREATING oil Is produced for charge to phenol 
STOR AGE extraction 


BLENDING Phe deasphalted oil from propane 
y ADDITIVES 


f 


FINISHED deasphalting and the vacuum distil 


J > - lates from the distillation unit are 
NDING LUBRICANTS 


) 


\ } 


{ 
| 
1 
FINISHED RAFFINATE BLE 


each charged to the phenol extraction 
unit one at a time ofr “block wise, 
Figure |. Lube oil processing system In this operation an “extract” oil of 
proor lubriecatin quality and low vis 
cosity index is separated from each 
stock and a rallinate” oil of high 
viscosity index and improved lubricat 
e e ing quality is produced for further 
Consider Operating Techniques refining 

The raffinates from the variou 
e stocks charged to phenol extraction 
In These Lube Oil Processes are next processed at the MEK 
(Methyl ethy! ketone) dewaxing unit 
where wax is removed to produce low 

cold test” lube stocks 
Fractional Distillation of Raw Lube Stocks The dewaxed stocks are finally 
finished at the contact unit by contact 
Propane Deasphalting of Residuum ing with fine clay 'in order to remove 
‘ aces O q id foreis 
Phenol Extraction pad nn See eee 


MEK-Toluene Dewaxing Phe finished lube stocks are blended 


is required for finished lubricant 
Contact Clay Finishing 
: Fractional Distillation of Raw 

Lube Stocks 


E. P. KING — 1 processin evstem such a 
- : p outlines 


readily ipparent that the boilin 


in Figere | ois used. itt i 


rane flash and viscosity of the 

CONSIDER ABI | progress has beet edge and results of experience in luabve finished lubricating stocks are largely 
made during the period since the end oil refinin operations determined in the vac uum distillation 
of World War I in the refinement of 4 certain amount of information re 
construction of solvent relinin fa ili latin 


step. On the other hand, it is not so 
to various aspect of lubricatin: obvious. nor is it as venerally recog 
. manufacture has been published nized as it should be that the boilir 

techniques This advance in general Undoubtedly the best known of such range and degree of stripping of dis 
lube oil technology has been accele publications are the writings of V. A tillate fractions, and the front 9 end 
rated by a willingness among various Kalichevsky' on solvent refining of distillation of residuum have a very 


ties and in improvement of operati 
oi 


refiners to exchange technical know! lubricating oils. The present author substantial influence upon yield 
like many of you no doubt, has in throughputs and operating conditior 
numerous instances had occasion to!" the succeeding processing steps 


refer to some of Kalichevsky’s works Actual operating experience as well 


March, 1953—A Gulf Publishing Company Publication 122 





the temperatures given have been con 


verted to atmosplhe ric pressure 


It will be noted that the front end 
distillations of the light and medium 
lube fractions have relativel entle 
~lope =. The slopes of the front ends of 
the heavy lube and vacuum 
much steeper However 
point on all of these cuts 
tively higl 

Considerable testing and experience 
s necessary to establish the optimum 
degree of strippu required for best 
results in subsequent pro —<1F op 
erations. Determination of the effects 

heavy ends in the distillates 
quires separate treatment It 
quently found that ever 
proportions of certain heavy e 
its exert onounced influens 
ibsequent pore uw results 
Medium Lube - | | | Another point 
if orthy of comment 
ire is the detrimenta 
orma imounts of cf 
ms in the erude chats 
sion al 
portion 


' 
‘ 


k 


i 


ith the 


tier tep 7 
effect of these 


Pectir 
is eXxperren 
eration where vields ites were 
ost adversel iflecte experi 
ence in a solvent rehinir plant is a 
example of the fact that care in hand 
t of the 
perati 
mportance 
the crude 
thre vell Wi 


\ retners 


Figure 2 Distillations on vacuum tower fractions 


Propane Deasphalting of 
Residuum 


Kpreer inne 


er 


vhitel 
i reervstall T ry ' he 


is¢ istha 
modificati 
' . process has beer 
entirely practica iT ; 
' f } discussion 
vaten th 
| 
ippeared ut Thee 
[Typical distillations or Mt 
pt laced natel relatively litth 
rrodu ad 


heen published revardi 


factor is | the 
tests show? ' suulare propylene 


under Var 





radient and 
ot 


space 
deasphaltit 
( | i ‘ by Ditman 

ind Mertet if \ 








Figure 3. Deasphalting tower 


radient in solvent ex perat 
cating oils was pul the 


ind Hardin The 
ted 


radient should 
oil feed point and the t 
pos treating tower 

wer It seems to be (pute 
! phenol ene it commercial 
ith which thi vuthor 
After three 


p of the 
this articl eneral exper 
operation of operalio ot 
phenol extraction units. that tabvailit 
veal f operation and ifiinate ¢ 
hich temperature roved 


vield of 1 f 


neu om zero to a 
process ha 


i peve'tl employed 

portion of melu ot have been 
plant for { le 

iperation 


| . | ( or low 
paper to di 


index quality 
) ' ern ! 
le th 

reached 


solo 


len 
' radient exert 
pro 


i stabilizi 
the 


ype callin af he idly trent of 


together th the 
i! mW ol 

fa limited temperal 
combined ith an optimun 
imount of iter in the bottom of the 
er produces the 


Hlinate 


phe rartye 
! vie ni 


lo 


produce thre 
lemperature 
itir 


maximnun 
{ 


ry portion of the tem 

















Figure 4. Diagram of Conkey solvent dewaxing filter 


perature on the treatin tower vhict 
is pust below the pot at which thood 


in or wostability of tower operator 


beconne evident 


by The 
pl enol feed to the treating 


use of water injection in the 
tower! whet 
high vield and a low degree of vi 
cosity index improvement are desired 


Phe use of 


water mypection mn the top 


definitely advantaveou 
ired to 


innate \ PETDp Pave 


i even 


at turrve when it is de depre 


the devree of viscosity 


ment in relation to the improvements 
desired in certain other properti« | 


rallinate uch i color or emulsior 


charactertist 


ource reveal 
iller 


Report from Vvariou 


that all phenol extract 


on unit 


roster prol len to a 
Phe corrosion 

large extent 
extract: solu 


This ! i cub 
that it would 


water and 
avery ystems 


ject of ich broad 
warrant a discussior ill its own to 


Scop 


Clon equently no 


discuss t 


over it idequately 
itfempt will be mace te 


hee tt 


VMEK-Toluene Dewaxing 
lhe so-called MEK de xin 


in Figure | has fo 
pple in the lube oil re 
ndustry Phi solvent) which 
iginally consisted of a mixture of 
methyl ethyl ketone 


vem has it recent years un 


toluene and ben 
most 
plants heen more or less radually 
consisting ex 


ketone and 


changed into a mixture 


clusively of methyl! ethyl 


chan t has occurred 


toluene and benzene 


toluene I his 
chielly as a res i reversal in the 
relative cost ol 


The MEK dewaxing 


iost commercial units is in 


process as con 
ducted inn 
volved with a large number of operat 
which high 
degree of coordination to produce best 
results \r 


ram shown in Figure + makes mani 


itt variable require a 


examination of the dia 
lest some of the play ical complenitic 


ke iit with in the 
tical operation of this proces 


which mitist bee 


pr if 


The ce waitin roe it} i Lurboe nit 
| 


su . tem of the Ly pe outlines 


rure |. has special limitations 


erve to turther complicate cor 
trol of thre 
thre VIEK dew mv 
handle be di till ite ind 
single solvent mixture 
the VIEK content of the 
Loy thee 
permitted by the 
of the residual stock Phe 
developed by Hall and Me 
for establishing border-line mis 
relatior for the stocks 


ck waxed is relativel imple 


i 
eperation In this system 


process mitist 


rr sidual 


maximum 


met which 


method 
Carty 

eibility 
proved to be a fairly indicative rick 


composition for 


ol optimum solvent | 


the er ti il tock 

On the first trial in plant operation 
MEK content of dewaxine sol 
vent at or slightly below that indicated 
by the border-line curve, it frequently 


happe ns that evidence of oil separation 
shows up, and it is necessary to cut 
back to lower MI K proportions, In a 
certain plant where such a situation 


had developed, it was found in the 


of a considerable period of 
time and after and re 
peated trials and adjustment of various 
operating conditions including 1) di 
lution wax cake thickness. 
}) wash application and 4) chilling 


course 


much study 


ratios, 2) 


temperatures, it was possible finally 
to increase the MEK 
vent to substantially that indicated by 
the border-line curve on the limiting 
residual stock From this experience 
it was concluded that the border-line 
curve is a reliable guide than 
was first realized. Evidently, improper 
plant operating conditions were prin 


content of sol 


more 


cipally responsible for the oil separa 
tion which occurred at first 


It has also been noted that one of 
the first indications that the MEK con 
tent of solvent has reached the point 
where incipient oil separation may take 
place is a loss in viscosity of dewaxed 


oil This loss im Viscosity or rather 


lane k of 


de wating, occurs hve fore othe r¢ vice nee 


normal fain in Viscosity mn 
such as loss in yield or throughput is 
the possibility ot 
to other 


must be taken into consideration when 


apparent. Of course 
loss in viscosity due sources 
applying this factor as evidence of 


reaching border-line conditions 


The use of the optimum MEK cor 
tent in dewaxing solvent hinges to a 
considerable extent on the creation of 
condi 


( onditions in a 


an optimum set of operating 


tions in the dewaxing process 
tablish the 
plant 


optimum 


niven dewaxing operation in 


volves the coordination of nimerous 


complex factors. A certain amount of 
adjustment of conditions can be done 
most efficiently by trial and error, On 
the other 


theoretical evaluation ean he 


hand, a certain degree of 
used a 
i tide in the regulation of such 
dilution 


as well as in the 


factors as ratios, drum 


de termina 


speed 


tion of optimum solvent composi 
thon 

The importance of effecting a high 
degree of displace ment in the washin 
iction which is an important part of 
ood filter operation ts perhaps best 
demonstrated by the results obtained 
recrystallizatio 


slack waN 


filters 


on a filler in a wax 
operation In this operation 
continuous dewaxit 


dissolve d 


ind continuously 


from four 
is diluted then reervstallized 
charged to a hfth 
filter on which the recrystallized ix 
is filtered, washed and removed in ad 
mixture with approximately three vol 
umes of wash solvent 


hows results of plant 


| igure 9 


operation of such a reervstallization 


filter in which the oil content of re 
crystallized hard wax is plotted against 
the oil content of wash solvent used 
The results which stand out are those 
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in which the oil content of wax is 
equal to or slightly less than that which 
s accounted for by the oil present mn 
the solvent which existed in the hard 
vax mix before recovery. In these in 
stances displacement by the wash 
liquid was practically 100 percent 
omplete 

Referring to Figure 5, in those cases 


, Cal¢ulate oil in wox 
n which the results fall substantialls ; pon 9 





based ti | ’ 
n the dashed line. it appears that the ws +> n Sqren 


il content of the deoiled or hard wax 
originated entirely from the oil present 
in the wash solvent Consequently this 
factor rather than the filter operation 
limited the reduction of oil content 
of hard wax. In these instances, it 
vould seem that measures to reduce 
the oil carrvover in recovery of wash 
solvent. would be the next logical step 
toward further reduction of oil in the 


HARD WAX — PER CENT 


h ird waXr 


Contact Clay Finishing 

The contact filtration process ts 
widely used among petroleum refiners 
is a final treatment of solvent refined 
lubricating stocks to remove the last 
traces of resins. color bodies. acids 
ind other undesirable constituents 
This process 1s simple and direct. The 








a 


proper manipulation of a relatively 4-4 _— . “36 





few operating variables involving 
chiefly the temperature, time of con 
tact and clay dosage is the chief basis OlIL IN ORY SOLVENT - PER CENT 


0 ol 0 of ‘ 3 ‘ «} af | 
4 trol the | ality of finished Figure 5. Wax recrystalization operation, oil in hard wax vs. oil in dry solvent 
product 

The importance of adequate strip 


pun tion in connection with contact ~ 

} The use of relatively high vacuum REPERENCES 
filtration ts emphasized im an artiet - 
shich stated: 


The selection of the propel strip 
de stallations with unusual results. 


The foregoing is a sketchy outline 


of some of the more or less interesting 


during the contacting step is being ap 
plied in a number of commercial in 
ping media to be used should he 
termined by plant operation after in 
dicative results have been obtained ii 
ispects of lubricating oil manufacture 


the laboratory, Stripping during cor 
Our knowledge of many of the basic 


tacting may be accomplished with flue 
is, steam, vacuum or a combination factors in ilved in solvent refining 


f steam and vacuum superheated processt is olten inadequate when 


team is recommended. Steam finds the 1 upon to help unravel some of 


vider ipplic ition in commercial op the difficulties which arise in day to 
‘ rons () ‘ in ste ~ las } 

ration ' ertain tock air ha day operation A broad field exists 
iven results superior to either steam 


where discussion of the technical 
or inert gas. Vacuum during the strip 


operation promotes the decoloriz sspects of our lube oil Operations and 


action of the adsorbent by actin exchange of basic information relating 


is an auxiliary agent and reducing the to operat problems may be con 
juantitvy of steam vy wmert eas re ducted for the mutual benefit of all 


juired.”’ concerned 
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Latest Developments in 


Monitoring Process Variables 


The latest concepts tn automatic seanning systems 


are presented in a highly interesting fashion. 


Albert F. Sperry, 
Pa 


INFORMATION is the foundation 
which the 
built. In 


Thiaie brinve 


upon mence of automatri 
order to put a 
eflective 


sufficient infor 


control ts 
process or a under 
control, there 
mation available to completely chara 
Oncee this 


ttist bre 


terize all of its operations 


information is converted into visible 


signals or messages, it can be com 


pared with more or less pre-dete rmined 
criteria, and intelligent corrective ac 


ipplied to achieve the de 
sired status. Hf this 


without the inclusion of a human opel 
then 


tion can be 


status is achieved 


chain of operations 


itor in the 


the process ts said to be unde tute 


matic control The majority of unit 
operations ma processes can today hve 
and the 


automat 


subjected to automatic control 


trend i le extend these 


technique to ever imecreasin seuments 


oft complete processes 

There is a practical limit. however 
to the extent to which truly automatic 
control has been able to go. This limi 


tation seems strange to many of tus 


who have been accustomed to expect 


miracles from the modern ma 
It is not imposed by the machine 


but by the sheer complexity and 


near 
chine 
itself 
the volume 
first 
then store 
lo hoe 


of information that it must 


convert to usable messaves and 
away in such a manner as 
when needed 


other 


available 
with 


Tt adily 
for comparison informa 
thon 

infor 
until it 
difficult 


particu 


This business of storing away 


mation and “Yemembering”™ it 
is needed is one of the very 
things for a machine to do. 
amount of information 
involved No 


built can 
retain it 


larly when the 


becomes large and very 


machine that has ever been 


receive this information and 
with a fraction of the 


he done by the 


efficiency with 


which it can human 


brain The 


transistors 


recent deve lopments i" 


have led us to expect that 


more compact memory de 


available in the 


hore and 


vices might he nea 


future. But even using these advanced 


a machine with a memory 
to the 
probably he higger 
Radio City 


It seems 


techniques 
would 


York's 


New 


equivalent human 


than 


cpuite clear that the human 


Figure 1. Modern control 
panel with alarm system 


operator will play a very essential part 


control ofl lar "¢ pro 


in the automatic 


esses for a lone time to come The 


hest evidence that this tendeney is ven 
erally accepted by industry lies in the 


attention that has been given 


amount of 
to the modern central control panel 
hoard. a 


ing information re 


most effective way of present 
rarding a 


process 


to an operator 


Unfortunately. the human brain. as 


mirac ulous as it ts has some very seri 


ous drawbacks which must be 
in order to use it 


under 


stood clearly most 


effectively, It can store up and remem 
her tremendous masses of information 
it car 


over long periods of time. but 


confused very easily when it 


to translate this 


hecome 
Is required informa 
tion into intelligent response at 
high speed In this respect the machine 
is better. With the aid of modern elec 
tronic devices it) ean 
operations as are within its capabili 


avery 


perform such 
ties at almost limitless speeds 
Undoubtedly we are approaching 
the time means for storing 
and sorting out will be 
simplified and understood so well that 
will take more and 
duties of the brain. There 
is not that automati 


operation will continue to replace man 


when the 
information 
the machine over 
of the 

much 


more 
question 


ual operation to an ever-imereasins 


extent. and in ten to twenty vears we 


may see complete plants ope rated au 


tomatically or remotely just as we 


automat station of 


have the pumping 


deum Ref 


Petr 





sub-station of today 
ce t ade 


more 


t lec iri 
For the 


“ure vomne to hye 


next however we 


concerned with 


extending the scope ol the human op 


erator. and therefore more and more 


attention will be paid to means for pre 
senting to him the maximum amount 
readily 
form. This 
that fantas 


of information in the most 


inderstandable and usable 


will 


tic memory 


leave hin free to use 


dev ice his brain where 
fitted. The 
and machine will therefore 


which the 


is uniquely ideal combina 


tion of man 


man Ww ill time 


“ the ore it 


[ 
his brain to 


analyze. form judgments 
ind initiate commands. while the ma 


takes over all of the 
repetitive 


chine information 


rathering and and control 
operations where its inherent capabili 


| 


ties of speed and power are most ef 


fective 


Process Monitoring 


concerned wit! 


This 


the means for placing before the hu 


discussion is 
man operator large masses of informa 
tion of the type that are usually asso 
ciated 


and machines 


with very complex 
It does not deal with the 


obvious presentations of recorded and 


processt - 


indicated measurements of the type 
that 


many 


have been used in industry for 


vears. and which we refer to u 


this paper as conventional instrumen 
tation 

Basic to the concept ol process mon 
fact that most of 


formation gathered by the instruments 


itoring is the the in 


associated with continuous processes 
is of no practical use to the operator 
except during periods of disturbanes 
or actual danget Phe actual hour by 
hour, minute to minute control of even 
a very complex process under nol 
mal” involves the 


operations super 


relatively few sigenifeant 
variables The 
and the inherent stability of the prov 
ess keep the bulk of the quantities in 
proper relationship. most of the time 
disturb 
oceur at the 


vision of a 


! 
automatic controtlers 


Unfortunately. unbalances 
ances and abnormalities 
most une xpected times. and when the 
do occur the operator may need a great 
deal of detailed information about one 
small section of the process to give 
him the data upon which he can hase 
the corrective action required to_ re 
turn the process to equilibrium. 

The function of a well 


process monitoring system ts therefore 


designed 


to enable the operator to concentrate, 


in a relaxed manner. on the entire sys 
tem during normal periods and to eall 
his attention to any detailed abnormal 
ities as soon as they are detected so he 
ean transfer his attention temporarily 
to the 
turbed 


<e( ond ify 


part of the being dis 


process 


In addition to this it may have 


functions. such as data re 


cording to form a basis for lone term 


sult Publishing ( 


Figure 2. Jet switch developed tor high speed 
scanners 












































research and study. cost accounting 
ete hut its 


role of extending the scope of a single 


primary function ts in its 
operator to ever larger and more con 
tinuous processes 

The first comprehensive attempts to 
monitor a complete process were made 
World War Il in 
with certain national defense 
Shortly after the war the broad prin 


during connection 


projects 
ciples were outlined in group of 
talks and by | H 
design of centralized control 
Many of the concepts described below 


Prapnell’ on the 
“\Vstems 
stem from the clear restatement made 
then of the importance of putting large 
masses of information before a single 
operator 

Three general methods for applying 
the principles of process monitoring 
to a modern plant will be discussed 


1. Graphic Flow Sheet Panelboards 
| 


2. Annunciator Systems 


» Automatic Seanning Systems 


Graphic Panelboards 


Phe development of miniature i 


struments and control stations has 


made it possible to crowd a vreal 


many instruments before a single op 


erator. As pointed out above. there is 
limit to the 


to which an operator can react intelli 


amount of information 
gently. partie ularly during upsets and 
times of stress. One practical solution 
therefore. was to apply the techniques 
that had been developed in education 
im the to the de 
sign of the panelboard so as to make 


form of visual aids 
the presentation as intelligible 
sible This has resulted in the deve lop 
ment of the How sheet Graphic Panel 


as a hasic tool in central control room 


design 


That i complete refinery process 


mipany 











a single 
Rock Island 
plant, Indian 
Although this panel was the 


can be integrated before oper 
ator Was proved at the 
Refining Corporation 
apolis 
first such unit placed mn 
(July, 1919). it is still one of the out 


standing examples of process monitor 


operation 


ing by this method. This refinery is a 


continuous process from one end of 
the system to the other and it is possi 
ble for one man, standing before the 
hoard to watch the progress of a dis 
turbance through the whole system and 
action 


back to 


equilibrium smoothly and without cre 


intelligently select corrective 


which will bring the system 
ating secondary upsets, such as might 
he caused by too sudden application 
of controls 

The thought behind this method of 
presenting information is to make the 
. mstinetive as 


operator Ss Tesponse as 


possible. It is possible for a man with 
relatively litthe background as an op 
and with 


erator to funetion naturally 


a minimum of training, in a central 
control room of this type, somewhat 
as he did when he turned the actual 


valves in the pipe lines of the simple 


process of twenty years ago 


Annunciator Systems 
Ala rink ae 


originally conceived as danger signals 
they 


function in 


annunciator systems were 


and, of course still serve an im 


portant monitoring pro 


SSCs for conditions whic h might calist 
hazard. A 


few carefully placed alarms can usu 


a shutdown or a relatively 


ally serve the necessary functions of 


warning against malfunctioning of 


process equipment 

In Figure | is shown a section of a 
control board for a complex chemical 
process in which the alarm system is 


used as at operating euide as well as 
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Figure 3. Modern scanner with jack panel 


panelboard 1 
standard 


i warn system The 
i conventional ty yee using 
controllers The 


pnheumaty recorder 


innunciators are located on the slop 
mn panel at the top and each annun 
located ibove the 
recordet controller 
lated. The 
hy pressure 
nected to the 
sure. Since this is a continuous process 


directly 
to which it is re 
operated 


elator Is 


annunciators are 
switches which are con 


controller output pres 
remains 


the valve pressure normally 


within a rather narrow range 
pressure switch settin rm are so irranged 
that the normal range of control pre- 
ure will not the alarm As 
soon as the pressure to any 
beyond the pre determined 
ounded and the 
that 
This 


actual meas 


operate 
output 
\ ilve os 
buzzer Is 
thus is 


point i 


operator warned there is 


in abnormal condition warning 
before the 


off very much, par 


often 


comes 
ured variable goes 
temperature 


controllers, A 


fault in the con 


ticularly in the case olf 


level ind Sarre 


sticky 


troller itself will show up in this man 


pre ssiure 


\ ilve or sane 


ner long before any trouble shows up 


im thee output pressure 


process The 
may change considerably even though 


the valve itself may not actually move 


A process 


leaves the operator free to watch the 


monitored mn this wav 


few critical almost continu 


Any abnormality will sound the 
buzzer and call his 


fact that something is not behaving in 


points 
nusty 
attention to the 
the normal manner. Of course, if real 


dan fcr occur®rs, then aosiren is sounded 


140 


system. or as may 


*ht hand panel of 


by a eparate ilarm 
be noted on the ri 
this 


tem protects the entire unit 


‘roup, a complete shutdown sys 


Automatic Scanning System 


The systems described above have 


wssible 


i control 1 


made it ye to have i sinele oper 


itor supervise oom contamn 
to four hundred 


with doz 


ing as many as three 


controllers and instruments 


ens of annunciator points acting as 
watch dogs” tw 
However is the 
he monitored grew 
to the 


stem became 


entv-four hours a day 
number of 
into the 


poms to 
hundreds 
thousands even this 
type of too bulky 
costly to be a practi i! solution. It also 
I ome of the 
omplex processes that many 
red had no si 
to the operator except during ye riods 
of disturbance 


ind even itt 
and 


mare 
of the 


nihicance 


ecame eV dent in 


variables mea 


Actually multi-point alarm systems 
used for 


the use of an alarm contact on a multi 


| ive heen many years and 


pont ret order has been standard prac 


tice ever since these recorders were 


wailable. Their development into the 


mode rn automate scanner h is be tn a 
received much 


World War Il 


coincidental with the development of 


rradual one but has 
more attention since 
many extremely complex and re poe ti 
tive processes 

Basically an automatic scanner con 
sists of the following components. The 
main elements are one or more rotary 
switches For 


stepping temperature 


banks of 


necessary to switch the thermocouples, 


scanners, two contacts are 
ind at least one more bank for switch 
lights 


Phermocouple circuits are connected 


ing the position indicating 


to a pyrometer or a detector which has 


an adjustable alarm contact which ae 
Ordi 


narily. when one of the points exceeds 


tuates an annunciator system 
its pre determined limits it actuates the 
[his energizes an alarm 
and at the 


drive n 


innunciator 
light 


same 


and sounds a horn 
motor 
which the stepping 


The then acknow! 


edges this signal and notes the position 


time stops the 


pulser drives 
switch. operator 
of the scanner by its indicating lights 
He then presses the reset switch which 
permits the scanner to proceed (I 
course, there are many variations from 
combination but essentially 
these 


this basic 


all scanners have elements or 


their equivalents. 


Phe early scanners ope rated at rela 
tively slow speed and were equipped 
with standard indicating or recording 
three 
used 


pyrometers. In one case, sepa 


rate pyrometers were and each 
one was equipped with four high and 
four low alarm points so that a total 
of 21 
The machine operated continuously 
lights, the 
heine monitored could be determined 


Switches were provided so that banks 


alarm settings could be made 


and by a system of point 


or machines could be cut in and out 
or mac bine - could he stopped if any 
desired temperature checked 


Since three points were monitored 
and 
taken at intervals of slightly under two 
seconds, it would take 
to monitor the entire system of 
thine This is 
slow in comparison with modern mon 
cited 


simultaneously readings were 


thout 30 minutes 


some 


over 3JO00 points vers 


itoring devices but in the case 


there need ‘or ereater 
and it 


value of the pomnts as they were ben 


was no 


was necessary to indicate the 


monitored 

Commercial Units. About this 
first standard 
monitor was deve lope d commercially 
This 


saline 


time the temperature 


LOO te mperatures 
to the 


above It has eight 


unit monitors 


manner somewhat similar 


unit. described 
banks. each containing twenty temper 
atures. In addition it is equipped with 
a strip chart recorder which can print 
each point and has a numbering wheel 
to show the bank and number of each 
point as it is printed. If any point de 
viates beyond the high or low limits. 
an alarm is sounded through a stand 


ard annunciator system 


An extremely flexible system was 


major oil 
utilized in two of its 


developed by a company 


and extensively 
This 
completely by I J 


system is described 


Grace, Jr 


refineries 


Petroleum Refiner 





While this system uses a series of 
stepping switches somewhat like those 
described above, it has a number of 
elements which extend its usefulness 
considerably and make it very adapt 
able for many types of plant service. 

First of all. the stepping switches 
that the 
a standard deci 


are in a decade system so 
numbering system is 
mal arrangement. Ordinarily it is 
made up with a master circuit capable 
of handling up to a thousand units 
with a separate stepping switch = re 
quired for each ten units. 

Instead of the indicating lamps 
which are ordinarily used for register 
ing the position of the seanner, two 
alternate types of index systems have 
been developed. One of these is a re- 
sistance network operated by the 
stepping switches, with three indicat 
ing millivoltmeters to show the posi 
tion of the 
ind 


electric 


switches in hundreds, tens 
units. The other system 
impulse, fed back from the 


stepping switt h to a solenoid actuated 


uses an 


position indicator located at the panel. 

This system has several advantages 
in flexibility over the other 
described. First of all the 
switches do not have to he loc ated on 
fact are 
weathe rprool 


s\ystem- 
stepping 
the main panel, and in 
rrouped in 

foot of the 
the equipment which they are monitor 


usually 
boxes at the towers or nea 
ing. Therefore, the thermocouple lead 
run to the individual 

ind 
connected to the main panel 
ible 


ind one extra wire 


wire need only he 


steppin switches these switches 


with a 
single consisting of five com 
for each 
plu pair of 
This iffords a 
ind lead wire 
but of 


weathe rprootins 


mor vires 
loo thermocouples 
le ads 


reat installation 


coree 
thermoe ouple 
saviny 
plant 


itt a lar course re 


quires reat care in 


the fhe ld mounte d ste pping Swill he . 

\ second dy intave 
ibilitw to replace the 
pulser with a standard telephone dial 
ne mechanism. In_ this 


dial directly 


ment to 


lies im the 
motor driven 


way the op 
and 


any of the 


erator can connect 


his instr thermo 


ouple points at will Lovving of tem 


peratures is a very simple 
ith this method 
re-dial each 
rddin one 


progressing 


operation 
It im not necessary te 
but 


the svstem 


merely by 
keeps 
fast as 
up-to 


number 
pulse 

steadily 
read it. In an 


ihead as 
the operator car 
date version. this system is mounted 
ina standard desk console. The 
conveniently mounted so 
ssible for servicir 

rear of the The 
ind the dialing system are 


pvrom 
eter ts that 
t is entirely ace 
from the console 
indicator 
very ompa tly arranged so that they 
do not block the opel itor's view of the 
control room 

Construction Details Most scanning 


systems have to be tailored to fit the 
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job for which they are intended, The 
exact combination of alarms, recording 
indicating systems, ete. depends so 
much on the individual application 
that a true basic system must have 
flexibility sufficient to 
many possibilities 


encompass 


Stepping Switches. For dialing sys- 
tems these should be of the 
type although in larger scanning sys 


dec ade 


tems, for thousands of thermocouples. 
it may be more economical to use the 
26-point multiple bank switches 
Kither type of stepping switch can be 
obtained from the companies making 
standard telephone equipment. and 
they have been developed to the pornt 
are very dependable hoth 


where they 


from the vie wpoint of service and 
speed of operation. The electrical con 
tacts of these stepping swit hes usually 
operate with such light pressure that 
they must be made with gold plated 
tips in order to give positive operation 


While 


used in self-interrupting telephone 


stepping switches have been 


circuits at speeds up to 70 or 75 points 


per second, their use in scanning sys 


tems is generally limited to much less 


than this 
last several million revolutions before 


A vood stepping switch will 


this is 
usually equivalent to several vears of 


it requires adjustment and 
operation between adjustments. As a 
matter of fact the life of the well-built 
stepping switch is greater than that 
of the which a 
compantes the circuit 

The 
at which the stepping switch can fol 
low lies in the facet that 
that is over 10 points per 
level due to the 


interference 


wvweragce relay 


main limitation on the speed 
at extremely 
high speed 
second the 


nose 


switching and may cor 
respond to hive of 


the cirenit 


ten cle rree une 


carefully balanced 
current By carefull halane 
cure t hieh 
designed 


0) ports per ser 


very 


in thre speed mney 


can be so they will operate at 
ond with an accurae 


of about plu or minus 2 ¢ 


Figure 2 shows 
described by 
switch is 
driven by the 


imereury pet sy itech 
Huff Phi 
operated by a yet of mereury 


rotatin 


Rodney 


corn 0 i te 
pin located 
t. The 


been oper ited 


Im pirnige on platinum 
iround the periphery of the ut 
uthor states that it has 
it rate ip to L800) po 
Jan level of o 1) 
ohn hiel 


this switch j 


per seco | 


with a nose micro 
Is ver 
ivailable 


ce ve lope nt shoul | 


volts acro 20) 
lo While 


commercial its 


not 


open up po sibilities for much higher 
than 


with ordinary 


scannir rates have heen pas 


sible 


Indic ating 


temperature ts of 


stepping switches 
Indicating the 


relatively 


Systems 
actual 
little significance in a scanning system 
because of the high speed at which the 


mpany Publication 


points are monitored. In some of the 
slower speed scanners an indicator 
might have some significance, but in 
scanners that operate at 10 points per 
second or faster it is impractical to 
use the standard type of indicator be 
cause the mechanism would wear out 
in a very short time 

For this 
corders are usually 


indicators or re 
connected to the 
that they 
only come into play during abnormal 
At such times the 
is usually stopped or its speed slowed 
down to an extent that makes the 
In a truly high 
speed scanner the detector is usually 


reason. 


scanner in suc h a manner 


conditions scanner 


indications readable 


an electronic amplifier entirely in 
dependent of the registering instru 
This amplifier 


practically instantaneously and, since 


ments, can respond 
it has no moving parts, will not wear 
out as would a recorder or indicator. 

Several ingenious methods have 
been devised for indicating abnormal 
conditions. Figure 3 is a scanner for 
a large number of thermocouples 
coordinate lighting 
show the location of the 


point being scanned. When any point 


equipped with a 
system to 


exceeds a high or low limit these lights 
together with the 
it the top of the 
port os 


annunciator system 
panel show which 
and the 


whether it 


causing the alarm 


ystem shows 
The recorders are 
connected to the 


when it is operating at high speed but 


innunerator 


is high or low not 


normally system 
the speed can he slowed down by the 
so that the 
connected and a chart made of all of 


operator recorders can he 


the oper iting points 
Phe plue 


number of 


ind jack board SCTVGs 
The 
can be continuously plugged in to any 


which iti 


purpose recordet 


pol or roup ol 
le ired le tudy 
| 


recorded 


point 
ind these ports are 
independently of the 
The ‘ ‘ iti al ’ hve 
jack 
helow 


hi speed 


inn canner 
lugged into a second set of 
located on the hell 
mnected to a hi 


sloping 
hich ite { 

inner with only two hundred point 
This 
unit ata 
sure that 
their de 


inner monitors the 
peed and make 
elected pom! ire vithi 
limit while the 


slo ved dov tl durin 


auxiliary ‘ 
very hich 
ired even 
master scanner ts 
1 recording evele 
An alternate 
hich 
in the 


method of mappin 
peed se mners wa al o de cribed 
hy Huff. referred t 


In this ease a larve ose iNoscope 
with the 


paper 
ibowe 
Is ene rized in synchronism 
main scanner and any deviation is re 
corded by light 
on the tube. This type of unit i 
ably limited to bet 
points tube 
fairly Furthermore, 
recognition of light 


the intensity of spot 
prob 
ind 100 
thus be 


visual 


ween ov 


per and might 
costly 


variable intensi 
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Automatic Scanning Recorders 
karly scanners were equipped with 
standard strip chart or round chart 
recorders and these are still satisfac 
tory where the seanninge can be per 
formed at a slow enough speed and 
where this ol 4 ‘ too 
bulky for ‘ ' purposes 
eral it has | Nnecessar 
other lypes 0 ~ to 
bility needed to monitor 
lies of information 
relatively small space 
bigure | pictures a 7 O- poi 
mental recorder using the basi 
nism of a strip chart sin tle po 
corde This recordet operate 
points per second siti i ballistic 
printing mechanism, Fach daily chart 
consists of a 12-foot continuous roll of 
tandard strip chart | 
vidth. At the of eae 
draws 141 curve each 6 inches lor 
ind each usit | Oth of the width of 


the chart | eh pomtl on the curve 1 


) 


tually four consecutive readin 
from four thermocouples and thus 
each six inches of chart travel super 
Impose the readin of four 
thermocouples I hie mechanl 
he described by L. P 
Pont at the ISA Confere 
in September 19534 
Conclusion. A numbe 

contributin to make the tutomatr 
canner fill an ever-increasing role in 
modern process control The ere ised 
number of re petitive readit ind the 
eve prie - demand 
erator rl ment ind syne 
iclion ttl make t more ina 
difficult for him to rely on TIE 
instruments. The rapid devel 

chemical processes il] 
requirements for large 


information for purely rese 


Figure 4. High capacity multiple band strip recorder statistical inalvsis kin rity 


pment of 
is des rete 
tutomatic teletype recorder 
lard digital onverters 
rease the flexibility that « il 
tained itl standard cor 
individual ! rotoyp tit ‘ t ih an extent that | 
wl th | il ' t 1\ ‘ e built up ntirely arour 
inits in a manner very simi 
emainder of the control 


| }] 


eventually bring the 


nonitored dow! 


in compete vith the 
“Vstem even uu 
100) points. and t 
} placed ints the 


the modern 
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Spot welding within battery limits 


How to 
Repair Units During Operation 


Don't <hut the unit down until you've tried these 


proven methods for on-the-spot maintenance. 


R. W. Mecklin, L. A. White 
iW. J. Buxton, 


\ REFINERSS pro 


bey 
ithout 
ssing Phe 
hinge valualle 
salety n 
ind mecl il 
uarely on 
a pr 


sol ition 


ot thre Naintenanecee 
resented here ire 
the pl ibhlems that have hb 
strivir ward the over 


keep 


even in the we oft 


refinery mits o1 


rel itivel 


pormenit tore thde 

ire given for routine m 
! vill tend to reduce 

of equipment failure 

its dur 


le ye ndent to some 


Phe methods of repair of un 
il operator ire 
extent upon the type of process ind 
the unit run length. In 


ind by pas 


plant vhere 
equip 


tre quer 


imimimmum 0 yare 
ment hav provided 
hutdown i bare 


duri 


mininun at 


maimmtenanet operation res iil 


[wo ex imples illustratir extreme 
in rein te th are the i il 


hich is me 


dowt ind the treatin: 


orptior 
plant ver completely shut 
plan ls or cor 
hich ma 


tinuous pressure till units 


te hutdowt it frequent interval 


Phis 


the fact that 


situation results primarily fron 


during a s-hutdown the 


charge stock for the treating plants or 


CONTINUOUS pressure still ummts cs hve 


taunkage 


normally 


diverted to while the over 
head handled by 
the as absorption plant have to be 
Hared 

Phe eas ibsorption plant at Whiting 
<o that sections of the 


prerovcdun ts 


imposing an economle penalty 


is constructed 
plant can |e shutdown and repaired 


while other physically adjacent see 


continue to however 


of blind flanges. sub 


stantially continuous eas testing. care 


thons operate : 


considerable use 


ful repaut procedures and proper co 


ordination of operating and mainte 


nance personne! are necessary. Con 


tinuous cas testing 


prortant when spark generating equip 


is particularly im 


ment may be used during a repair or 


when appreciable amounts of hy 
drogen sulfide may be expected Since 


we lle d 


within. or immediately adjacent to gas 


repairs are never permitted 


thsorption plant unit) limits parts 
hich require we Idine repairs must hve 
battery 


ree essarily 


removed to locations outside 


limits. Sueh 


limited to 


relatively small seetions 


Phe repair of corroded eas absorp 
tion plant vessels and exchanger shells 
lace through the 
d riveted patel 


for such re prune 


t | ha 


ft corrospon-resistant 


} 
hal een 


done in ! 
holted or col 
ston 

heen mint 
rele lines Concrete 
ha proved « peciall 

nv local failure of the 

readily repaired with 4s 

pecial protection to mechani except 
the ras test’? of loeal 


t niet ork of the it 
wo Whitin results from a 
problem \ dy ful rien ol 


these 


prol lem involvin 


esol equipment t 


wen tt 


i paragraph 


Vessel Maintenance 


In the marmtenance of vessels durin 


operation lial 


repair is neces irily 


limited external prart “ section 


partis howeve 
thie 


mount of meenuil it ha been po 


lo continue operatin \e el 


contami materials heated to GOO 


Oo | hich have had serious local 


failure of iternal insulatior Try core 


local failure of internal 


iristanes 
external metal 
lG-tneh thick 


i-foot LO-inceh diameter Huid catalyti 
crackin tinal ore 


insulation caused the 


lemperature of a | 


enerator ler rise 





Dirty exchangers are by-passed and cleaned 


while unit remains on stream 
il cnve id} ! 


kept on tre n 


thee | 


Phi ve se] ,iu- 


stvcnut 
" 
tat dit 


fail 


out two month notwill 


ion of the insulation 
hh the 
temperature by the use of w 
on the 


ure. throu control of the meta 


iter mit 


team spray external surface 
of the vessel. The re 
checked at 
ellectiven 


The ( 


irement 


enerator surtace 


temperatures were frequent 


intervals to ascertain the 


if the steam and water pray 


irface temperature mea 


vere the hast for reguiati the 


quantitve ol coolant ul ed Sire 


of the ve el het! provided 


| | 
] 
| j ' 


warty 


data re maximum 1 


wrdin 


temperature Sul equent imnve tivatio 


of thi 
dicated that the existing 
had tailed so that 
el contents to the ve el 

Phe block insulation was re 


ind re 


insulation failure i 
block nu 


ch rire fir 


internal 


tion 
the ve 
occurred 
placed with gunited insulation 
concrete Vie 
has 


overt 


fractory replacement i! 


ulation now been mn itistactory 


service tor iwo vears 


| ite dl 


operation of 


Saorme \¢ el can ie 


depre ured duriv rit 


durin a temporary 


There itt i 


ire ivailable 


et ition of operation 
possible courses oft 


followed i! cums 


thre 
rthior which cu hye 


of this type 


eneral 


MAINTENANCE / OPERATION 


1) Isolate and bypass the vessel and 


continue operation accepting the de 
fieiency 

2) Isolate and bypass the vessel and 
make the most effective repair possible 
under these conditions 

5) Shutdown the unit 
permanent repair 

The action to be taken depends upon 


but is pri 


and make a 


a number of variables 
marily controlled by operating re 


quirements 


Repairs to Operating Lines 


Repairs to refining unit lines during 


operation can he divided into two 


broad classes repairs to line sections 
that 


to line 


stream. and 
that can be de 


remain on repairs 
sections 
pressured and isolated 

The type of which cs he 
attempted for leakin 
is, of limited to 
to clamp the leaks if the line contents 
Rundown lines from 


repair 
onstream lines 


necessily in attempt 


are hydrocarbons 
low pressure {atmospheric ) bubble 
cooler boxes are often 
vhen local le iking is en 
Like Wist leaks it 
ind fuel eas lines are 
Line 

non-lammable on 
iltered to 


towers to 
clamped 

countered refiners 
wel vas easily 
clamped whose contents are 
whose contents can 
a non-flammable 
such as catalyst « 


fluid catalyst cracking 


he re idily 
conditior inryin 
line on units 
repaired by welding during 
unit When a 
catalyst line begins to leak 
found possible to apply a welded patch 
leaking Leaks 
leaks at line flanges 
body or 


hy these 


ean he 
section of 


it has been 


operations 


or strap to the section 


inh poupoe ectrons 


ind leak il 
flan ‘ have heen 
nethods \ knowled e oft 


pattern in the nece 


valve bonnet 
sealed 
the erosior 
o that 
the extremitie of the patch or strap 
welded to sound metal bon 
nm pectron records 
permence prov de such data 

\ careful is test is made of the 


surroundine the area to 


lirve I> Ssary 
may be 
ind eX 


meecrin 


itmospher 
repaired and the pre formed patch 

trap 1 velded nn \ nipple 
na i ittached to a hole i! 
the pate h or strap so that the weldin 


valve ire 


‘ completed under atmospheris 

ind the 
Similar repair procedures 
to leaks 


whic h. 


pressure valve subsequently 


clo ed 


been m vce 


have 

in steam distribu 
like 
continuously 
such that sectional iso 

While leaks im ©X 
are usually clamped 
higher 
repaired hy 


refinery unit 


tion lines 


operate ind are sore 
laid out 
difficult 


im line . 
flanves or 


times 
lation is 
haust st 
leaks at 


pressure 


valves in 
lire s are 
hoxes over, the 


steam 
welding straps to, oF 
leaking parts. Straps have been used 
leaking and valves 


to cover flanges, 


which leak at flanges or packing have 
heen “boxed in” by welding a closed 
pipe section over the entire valve. 
These repairs are also made using 
an auxiliary valve and nipple arrange 
ment to facilitate welding. An exact 
knowledge of the installed wall thick 
ness is before the “boxing 
in” procedure is attempted, since a 
would be dan 


necessary 


weld burn-through 
gerous, Spee ially selected welders are 
used for this work 

In addition to repairs made to lines 
which remain in service, repairs are 
made to line sections which can be 
depressured or isolated. Lines carry 
ing flammable stock. under other than 
essentially atmospheric pressures and 
temperatures, are examples of lines 
that must be isolated to be repaired 
These repairs are usually made by the 
use of blind flanges if such is possible 
If the line is isolated by 
block valves only, the equivalent of a 
double block and intermediate bleeder 
is used to indicate possible leakage 


the use of 


and to improve the mechanic’s morale 
working 

Block valves are properly tagged on 
locked so that they will not be opened 
Block 


bypasses are usually 


while on the repair. 


inadvertently during the re pair 
and of 
installed at 
that 


will 


valves 
sections where 


high 


occur®r, 


originally 
corrosion 
but their 
subsequent to initial op 
should also hoe 
the 


Inspection 


it is suspected 


ind or erosion 


installation 


erations of a unit con 


sidered on any section of unit 


which re quires Trequent 


cleaning or repairs Repairs to line 
removed are 


The 


ection either is renewed or is removed 


sections which can le 


isually not made in place line 


to a location outside of the unit limits 


to be 


Tt praire d 


Example of Repairs 


An example ol lines 


which isolated 


repairs to 


may le is that of a 


side stream stripper suction line which 
hole En 


measurements 


weeped through” a sentry 
rineers obtained field 

of this line after the line 
isolated by the use of blind 
thin 


ind was 
flanges 
was 


ind steamed out. the sectior 


removed and a renewal section pre 
fabricated in with field di 
mensions, was installed. The 
to be chosen between repair or re 
newal depends on und life 

sucl 


of the 


is duplicate branches from a header 


we ord mee 
alternate 


the service 


line. Some line sections 


are provided with a Single spare 
branch section that serves as an opera 
tional renewal piece Sections of coke 


drum condensate lines directly be 
neath the drums are examples ot lines 
which have high corrosion rates and 


whir h can he served by a single spare 
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Repairs to isolated line sections in 
place may consist of tightening valve 
pulling up flanged 


du il 


connec 


pac king 


tions, or repairin relief valve 
installations. 

installed in lines at 
high 
and, in general 
serve their well. How 


it is often found that when sentry 


Sentry holes are 


where it is believed that 


points 
corrosion will occur 
purpose fairly 
ever 
holes 
of the same 
Therefore the rule 


weep through.” other sections 
line have even thinner wall 
sections is to shut 
down or otherwise isolate a line found 


to he leaking at holes and 


never plug the hole in order to con 


sentry 


tinue unit Ope rations 


Heat Exchanger Problems 


The operational failures on ex 


changers are usually plugged tubes. 
excessive deposits on tube exteriors. 
leaking tubes. and leaking gaskets on 
either the tube or shell side of the 


exchanger 


either installed as a 
bank of 


exchanger has 


Exchangers are 
single unit or as part of a 
When an 
ceased to function properly and is a 
a bank of exchangers, it may 
frequently be isolated 
the bank by 
Single unit exchangers are 

block-valved sufficiently 
case of insuf 


exe hangers 


part of 
from the re 
mainder of a bypass ar 
rangement 
not usually 
for bypassing In the 
ficient block-valving, the system must 
be depressured for blind flanges to be 
installed 
When an 
lated, a decision is made whether im 
will he made or de 
scheduled shut 
operating 


exchanger has heen Iso 


mediate 
ferred 


down. The 


repair 
until the next 
imount of 
penalty involved and the amount of 
eraft time and shop facilities avail 
with the estimated 


sched 


ible ire compared 


ivailable facilities at the next 


iled unit shutdow: These and other 
factors will determine the repair pro 
cedure In several Cases involving one 


} 


exchanger in a bank of exchangers 


even where no operating penalty 
existed, it has been decided to retube a 
leakir tube bundle 
cause shop facilities and 
ivailable at the and probably 
would have been tied upon other work 
if the retubing had been deferred until 


the next scheduled unit shutdown. On 


immediately be 
crafts were 


time 


where an exchanger 
that a loss of the 
high 
bundle is fabricated 


ind used for rapid replacement. 


several units 


history indicates 


exchanger entails a operating 


penalty, a spare 
Immediate reconditioning of an ex 
changer could consist of cleaning the 
interior and exterior of tubes or plug 


leaking tubes 
place while the 


ging a few This would 


done in 


rdinarily he 
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remainder of the unit continues in op 


eration. In some instances such re pairs 
as bundle retubine and welding re 


could bee 


unit. but shop facilities are 


pairs accomplished on an 


operating 


ordinarily more advantageous 


On 100-psig reboilers. leaks 


steam 


during startup are frequently experi 
enced. It has been found that tighten 
in the bolts under reduced steam 
pressure during the startup period 
prevents extensive damage of the 
isket seatit surface. [It is commor 


men available o that 


vithout de lay 


practi te have 


this « i! be done 


Gasket leaks may In repaired tem 
porarily by ipplying rasket cement o1 
thre isket surface defect In ome 
eases it has been possible to repatt 
minor asket seating surface defects 


by spot welding and hand refinishit 


Usually, h 


face defect requires that the exchange) 


ywwever, a gasket seating sur 
he removed to the shop for re 
" ichining 

Exchanger heat transfer coetlicients 


{ hec ke d in 


a considerable period of 


have been some mstances 


ovel time 
to determine optimum cleaning inter 
vals. A number of exchangers in non 
coking service have been successfully 


Phis 


method of cleaning has been used on 


cleaned by circulating solvents 


several units where permanent piping 


for on-stream cleaning has been in- 


stalled The 


or chemical cleaner is the important 


selection of the solvent 
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On the spot valve maintenance can frequently be accomplished 


factor in achieving satisfactory clean 


ing and usually requires extensive 


laboratory scale « \perimentation 


Leaks in Pancake Coils 
and Coolers 


towers are 


Phe pancake coils in 


usually arranged with a sufficient 
number of block valves that a leaking 
section can be isolated. Where these 


coils also maintain a reflux funetion 
taken that the 


fractionation will not be impaired 


ire must be tower's 


ource of trouble in cooler 
is leaking coils. Where 


pressures and tempera 


Phe main 
box operation 
low operating 


may be 


tures ire involved clamps 
! ed to stop the leaks This has heen 
done on crude battery units. In a few 


cases where split parallel flow is em 


plo ed, the leaking half of the coil 

may be isolated. although in most in 

tances this would involve an operat 
penalty 


The re pair of mechanical equipment 


the major maintenance which is 
units. In general, 
conduct all 
maintenance 


I here 


reasons for this 


done on operating 


in attempt ts made to 
mechanical ¢ quipment 
possible during unit operations 
lout il 
hut primarily it is because eraft labor 


with the utilized 


are several 
familiar job can be 


during unit operations ; whereas, dur 
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ing a unit shutdown, manpower avail 
ability such that mechanics 
who are inexperienced with the instal 
lation must be Also 
control of repair work and improved 


field 


repairs 


is usually 


used much better 


coordination hetween shop ind 


forces can bee exercised vhen 


are done during unit operations, Re 


pairs to pumps. blowers, drivers ind 


compressors vary in degree from rou 
tine inspection and lubrication to com 
plete reconditionin 

Pumps and Drivers 

On the long-run units, such as the 
Fluid Catalytic Crackin L nits. the 
Hvdroformer Unit. and others in thi- 
category, each pump 1s provided with 
1 motor or turbine driven spare except 
either a commot 
a motor-turbine dual 
ivailable for two pump 
illows the carry 


repai ind 


i 1 few cases where 
driven 


his 


out 


irrangement 
of the bulk of the 


maintenance during operations except 


onu freque nt occasions when isolating 


block valves leak prevent the installa 
uction of discharee pipins 


Salety 


tion of 
blind flanges 
of paramount importance 
vhere the in light 
carke ervies uch that con 


sht exist if leakage 


precautions are 
| 

particularly 
pump is hydro 
derabl 


hazard mi occurred 


Normal repeat 


prurtripes 


made to single stage 
field 


d awe d 


end suetion consist of a 


replacement of the worn or 


parts on the service rotating issembly 
This procedure 
single stage double 
ilso althou rh spare 


tocked for 


Iype to facilitate main 


usually ipplie to 


suction pump 


rotating is 


scemblies are i number of 


pumps of thi 


tenance bor multistage volute case 


spare rotating issemblies are 


stocked The procedure 


Tt place 


prulitipes 
reonerally 
repairs is to 
field the 


ind Custit yearn 


for normal 
usually im thee service 
issembly 


ot reconditioned ? itt- 


rotatin 
rings with new 
sen 


The removed service assembly 


hha beinne 


to the shop for necessar re 


conditioning and subsequent return te 
procedure is also fol 


diffuser 


slorave This 
lowed an the 


On a number of 


multistage 


these peur 


the spare rotatin issembly is) made 


up complete with intermediate cover 


md spacers so that the down time re 


quired for a complete reconditionin 
is minimized 
Cder the tinnat uch as the 


provided Conse 


short run 


continuous pressure spare pumps 


ire not renerally 


quently direct maintenance is limited 


to that which can be carried out while 


the purp is in operation The mayor 


pump repairs carried out on units in 


MAINTENANCE / OPERATION 


this classification are reconditioning 
of spare rotating assemblies and fabri 
cation of replacement parts. On ten of 
the continuous still 
which have identical backtrap pumps 


i complete spare pump ts maintained 


pressure units 


to facilitate pump repairs and reduce 
shutdown time 
Major 


pumps consist of replacement of liquid 


repairs to reeiprocatin 


evlinder components and repacking. 
This work is usually done in the field 
except where machining or welding re 


pairs are required on the liquid 


eviindes 
Repairs to motors and turbines fall 
into two categories independent ot 


unit run leneth preventive mainte 


nance ind major overhauls. Preventive 


maintenance on turbines consists of 


an inspection ind running test il 
interval Phe condition of 


packin ; and 


ind the necessary adjust 


ninety day 


the bearings controls 


ire checked 
ments of replacements are made Pre 


ventive maimmtenance on motors is gen 


erally limited to periodic bearing lu 


brication In some locations however 


where operating conditions are con 


to insulation failures periodic 


leakawe 


“avitivs in re 


ducive 
checks of 
sulted in 
pear down time and direct costs Major 


insulation have re 


conside ! able 


made in 
Other re 


mechanical 


repairs to turbine rotors are 
the manufacturer's shops 
ire handled in the 


Rewinding of motors is handled 


pairs 
shops 
either in the electric shop on by a local 
job shop dependent upon the size and 


urgenesy of the job 


Centrifugal Biowers and 
Compressors 


Repairs to centrifugal blowers are 


handled in very much the same man 


ner as those on centrifugal pumps 


rotatu issemblies are carried 
for all 


lances 


net provided <0 that the mayor mainte 


Spare 


critical items In most in 


spare operating machines are 


durin operation consists of re 


nance 


pairs to the spare rotating issembly 


routine lubrication. and adjustments 


of the operating mae brine 


com 


In eneral our reciprod ilttie 


pressor installations are arranged so 


that one from an indi 
isolated 


cCOMpressor 


vidual service Troup can bee 
for maintenance durine unit 


The condition of isolatine block 
hazard of 


thors 
valves is critical since the 
leakage is particularly 
both fire 


reduce the 


SeTIOUS and 


involves and personnel 


hazard, To hazard result 
ing from tron sulfide deposits igniting 
upon exposure to room atmosphere. 
all vas 


purged with a mixture of nitrogen and 
hefore any 


compressor cylinders are 


atomized mineral seal oil 


surfaces are exposed to the 


This effectively ¢ liminates 


interior 


itmosphere 


the fire hazard by disposing of the gas 
trapped in the evlinder and connecting 
piping, and by saturating the iron sul 
fide deposits with mineral seal oil 
which prevents possible self ignition 
The type of repairs which are made 
on gas compressors vary in complexity 
from routine valve or packing replace 
recon 


ment to complete ras evlinder 


including reboring evlinde: 


held 


maintenance on 


ditioning 
“ ith 


Preventive 


liners boring equipment 
com 
consists of periodic Insper 


of crankcase lube oil 


and inet ad 


pre s-Ors 
tion, change 
governor adjustments 


justments to running gear components 


Furnaces 


On a plant-wide basis. furnaces 
a small percent 
costs ly 


repairs lo operating furn 


maintenance costs are 


age of operational repair 


veneral the 


aces are confined to burner repair- 


thermocouple repairs and insulation 


repairs Burner re pairs consist of 
cleaning. repairing. or replacing bur 
Thermo 


calibrating 


ers and fuel supply lines. 


couple repairs consist of 


the couples and replacing elements 
found to be 


repairs are con 


which are functioning in 


correctly. Insulation 
fined to minor patching on lines at the 
furnace and to replacement of insula 
tion on the furnace structure or doors 
On integrated units such as a com 
distillation and coking 
of the coking section 


shut down for re 


bination crude 
unit. the furnace 
of the unit may be 
pairs while the other section continues 
in operation, The major difference be 


tween this operation and a regula: 
shutdown procedure is that safety pro 
Visions are more restrictive, and repair 
procedures are often limited by local 
vas or oil leakage and other hazards 
The foregoing has indicated 
of the maintenance work which is per 


Whiting 


( one lusions are 


=« ope 


formed on refining units at 


during operation 


necessarily restricted to local con 
ditions. and in some instances may not 
be applicable to other refining instal 
lations. In making repairs to units, it 
that a Rulx 


usually prove 


Is important to consider 
(roldberg 


more costly 


repair will 
than a well designed re 
pa Through close cooperation and 
careful planning on the part of engi 
neering, operating, and mechanical 
division personnel, maintenance prob 
lems can be safely and efficiently 
solved. Maintenance personnel, both 
technical and non-technical, should b 
selected from the best men available 
high de 


vree ol ingenuity and judgment 
ACKNOWLEDGMENT 
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Figure |. Typical air-compressor intake 

showing the air filters fitted with weather 

louvres, intake tunnel and drain, and 
compressor suction pipe 








HOW TO... 
Design Compressor Accessories 


\ecessories play a vital role in compressor efficiency. 


Check 


inter and after coolers. 


this important 


Lovis J. Murphy 


ALL REFINERY 


installations 


and petros hemes 
Lir-COMpressor require 

hest opera 
at least the 


nstallations an 


number of accessories for 


tion. These usually include 
followin in laree 


intake filter 


llr) receiver 


intercooler iftercooler 


safety valves pressure 
tht devices. thes 


A num 


find use 


wes, cooling-water s 


mometers. and moisture traps 


her ot other iccessories that 


im most plants ilso will I lise issed 


here 

SSOTICs like the 
boy the 
of the 


receiver ind 


Certar rece inter 


cooler, are furnished compres 
sor manufacturer unit 
Others. like the alter 
cooler may not be furnished 
vith the on the 


the manufacturer and 


is part 


may of 


COM pressol depending 


compressor LV pre 


other factors. In any event. whether 


vou design or run refinery compressed 


air installations you must know the 


information on 


filters, piping, and 


Punetios f Lariotis accessories ma 


fest applic d 


how the int 
Intake-Air Filters 


All atmospheric air contains dirt of 
lust ofl kind In 


regions the amount of dust in the ain 


<orme damyp rainy 
-mall compared with that in 
Dirt 


piston ring 


may be 


dry region drawn in with au 


liners 
When 


lubricating oil it 


rapidly ,ears 


valves and other cylinder parts 


mixed with evlinder 
oating on cylinder parts 
with 


better pric 


forms a hard « 
that is difficult to 
solvents. We can obtain a 
ture of the eflects of 
operation by taking a 


remove even 


dirt on air-com 


look at 


pressor 
a simple example 
rated at 


Suppose Our COMpPressor ts 


2000 cim and it operates in an area 
mitains an average of o 


10000 ef. The 


where the au 


evrains of dirt per com 


pressor will draw in LO grains of dirt 
600 per hour, or 14,400 
rrains per day. This is equal to 14,100 
7000 or 2.06 pounds of dirt per day 
During a 300-day operating year O18 
pounds of dirt is drawn into the com 


evlinder A load of dirt this 


large can cause more operating trou 


per minute 


pressor 


bles than any maintenance crew would 
ever want to try to handle 

Air-filter high if 
the units are properly chosen and ap 
plied. Units that percent 
or more of the dirt in the intake air are 
Assuming we choose 
this type. only about 18.5 pounds of 
dirt will enter our refinery compressor 
This 
is a sizeable Ols 
pounds that would enter if the com 
pressor were unprotected Maintenance 


efficiency can be 
remove 97 


not uncommon 


, 
during a 3O0-day operating year 


reduction from. the 


lower on ¢ OMpPressors 


costs are tat 
fitted with intake-air filters and reasons 
for this are apparent from the above 
filter 


savings in 


example Of course costs must 


be char ‘ed against main 
refineries show a re 


air-filter 


tenance but many 


turn of mvest 


) percent on 
ment 

bilter \ pre chosen depends on com 
mount and ty pe 


illowalole intake 


costs in the re 


pressor size location 
of dirt I the air 

resistance and 
Broadly 


intake 


filter 


labor 
we can classify air 
filters 
have felt’ of 
mediums that act as very fine 


Nir passes through the filter 


finery 
as drv or wet 


COMIpPressor 
other 


ty pes Dry 
filterine 
strammers 
ing medium and most of the dust and 
dirt is left behind on the felt. Where 
filters are designed as “throw-away”’ 
filtering 


If designed for permanent 


units the medium is discarded 
when dirty 
use the filter 
it is so dirty 
high. A 
for this purpose 
Wet filters have 
curtains that catch 
through them. In the 
filter 


medium is cleaned when 
that intake resistance is 
vacuum cleaner is often used 
oil-coated wires of 
dust as it 


Viscous- impinge 


ment type crimped wire 1s 
packed itt i 
thickness, Ai passing through the wire 
leaves dirt behind. Oil-bath 
filters crimped wire with a 


constantly 


frame of suitable 


and dust 
combine 
ivitated oil bath to remove 
dirt from air. Self-cleaning filters have 
it motor-driven traveling curtain that 
passes through an oil bath at its low 
Dirt adhering to curtain is 


At all times there 


est point 
removed in oil bath 
is a clean length of curtain available 
to clean intake air 


Oil-bath filters 


and self-cleaning 
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Figure 2. Intercooler 


That 
istance as 
dirty Dry 
filter how 
tance It is 
vhen filter is clean and in 
dirt builds up on filter ele 
Highest resistance corresponds 
filtering eflicieney so the 


have nearly constant resistanes 


is, there is little change in re 


filtering element hecome 


ind viscou impingement 


every have varying 
lowe I 
ereuses a 
ment 
to lowest 
removed for cleaning 


units must be 


The variable resistance characteristics 


of dry and viscous-impingement filters 
makes them 
tain than oil-bath and self-cleaning 
types. But the i 


stallation using 


more expensive to main 
initial cost of an in 
oil bath or self-clean 
higher Thus 


selection of filter type is an economr 


ing filters is generally 
problem and must be carefully worked 
out for the 

Pable 
manulacturet 
Phey 


namely 


refinery involved 

| shows capacity factors one 
filter 
illustrate an important 
that intake-fhilter 
dom equals compressor capacity In 


filter 
than 


uses for at lection 
promt. 
capacity st | 
most rated must 


he slightly 


cases capacity 


vreater COMpPTressor 
ir capacity In dust-storm areas 
filter « ipacity may have to be twice as 
lree 


preal as compressor air capacity 


a No 
dust 


continuously 


Suppose our compressor is in 
§ district where there is a heavy 
load and the 
Fable | 


to OO percent should be used. If our 


unit) runs 


shows a capacity factor of oo 


compressor is rated at 2000 cfm and j 
fitted filters rated at 
cim per unit we will need 2000 (1000) 
filter 


as many filter elements as a 


with dry OO 


(O.55) or four units. Thus we 
need twice 


quick look would indicate 


| rmrure 
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13s 


for reducing air temperature between low and high pressure cylinders is fitted with a safety valve 


pressure gage 


filter installation 


relineryv au 


show in mmtake-air 


for a lares compressor 


Relative cost fieures for various ty pes 


of air filters are available from filter 


manufacturers 
I sides intake 


rs and insect 


filters. weather lou 


“screens are ie ede d 


protect air compressors from ait 
vorne material Weather 
Figure 1, help keep rain and snow 
from the intake filters 
screens prevent birds and insects from 
into the filters by the 


action of the compressor 


louvers. 


iway Insect 


being drawn 
suckin ’ 
These parts are usually available from 


firms manufacturing air filters 


Intake-Air Piping 

intake outdoors 

north side of the building. if 
Then the avail 

able will be 


Never 


| ocate 
on the 
possible 


Compre SSO;T 


coolest air 
into the 
intake air 
within refinery compressor 
Warm intake air that 
pressor must do more work to deliver 
Table 
that only 92.8 percent as much air at 
100 FF. is delivered by a compressor as 
compared with intake air of 60 F 


drawn com 


pressor draw from 


house 
means com- 


a given amount of air 2 shows 


TABLE 1 
Capacity Factors for Dry Filters 


Capacity 


Filter Operating Conditions Factor,.G& 


» 


moisture trap and 


Though 


air from the 


installations 
which the 
pressor ts located. best practice draws 


there ire usin: 


room it com 
it is cooler 

filters. keep 
the compressor intake at least six feet 
Do not have the in 
to windows in plant 


iir from outside where 


Po reduce load on air 
above the ground 
take too 
buildings 
may cause undesirable 
sure that intake 
gas vents of all 


close 
because intake pulsations 
vibrations. Be 
is far from flammable 


kinds 


ticularly important in refineries where 


This is par 


explosive gases may be drawn into 
compressor cylinder. Keep compressor 
intakes away from hot pipes, fume and 
and all othe 


where excessive dust. heat o1 pollution 


steam exhausts areas 
exist. Any atmospheric conditions that 


overload air filters or may damage 
compressor cylinders are always to be 
avoided 


Make the 


straight a 


short and 
long radius 
bends in the pipe 
Avoid pockets if possible but where 
used, fit 


lowest 


intake 
possible l se 


pipe as 


elbows for any 


valved 
Por kets 


where water or oil can accumulate are 


they must be with a 


drain at the point 


objectionable because they may reduce 
pipe tlow 


area, increasing resistance 


TABLE 2 
Effect of Initial or Intake Temperature on 
Delivery of Air Compressors 


Initial 
Temperatures 


Initial 
Temperatures 


Relative 
Delivery 


Relative 


Absolute 
I Delivery 


Absolute 
I 


530 oN 


550 uaa 

50 

57 J | 

580 896 
820 

600 


a5 
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Also, slugs of water or oil can be 
drawn into compressor cylinder, caus- 
ing serious trouble. Make the intake 
pipe the same size as compressor in- 
take opening if pipe run is less than 
12 feet. If more than 12 feet, use the 
next larger size pipe. Never use an in- 
take pipe of smaller diameter than the 
compressor opening unless directed to 
do so by the compressor manufacturer 

Use standard-steel or sheet-metal 
pipe when the intake line runs above 
the compressor house floor. Under 
ground pipe may be glazed vitrified 
tile or other suitable material. Cement 
ill joints so they are watertight and 
won't permit water to enter pipe. If 
concrete ducts are used for intake lines. 
be sure that smooth and 
finished with waterproof paint. Rough 
concrete walls may allow small par- 
to fall off and be drawn into 
compressor cylinder. Be 


wall is 


ticles 
sure to clean 
compressor suction and intake pipe 
before unit is started for the first time. 
If you expect ac id fumes to be present 
during operation inform 
the manufacturer 
able materials for compressor cylinder 


compressor \ 
so he can use suit 


ind other parts 


Intercoolers 
['wo-stage compressors are recom 
mended by the Compressed Air and 
Gas Institute when required pressure 
is greater than 60 psi and capacity 
more than 300 cfm 
100 psi has a temperature of about 
85 KF. During compression the rise 
in temperature causes the air to try to 
expand to a larger volume. This means 


the piston of the compressor works 


Air ‘ ompressed to 


against a greater resistance and more 


TABLE 3 


Air-Compressor Cooling-Water Flow Rates 
gpm per 100 cfm free air) 


Separate intercooler 
Intercooler and jacket in series 
Aftercoolers 

80-100 psi. 

80-100 pe., single-stage 
Two-stage jackets alone th 
Single-stage Jackets 

40 pa 

60 per 

SO pet 

100 per 


two-stage 





| AIR TO RECEIVER 


SHUT OFF 
VALVE 
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Figure 3. When a shutoff valve is installed 
between the compressor discharge and receiver, 
a safety valve should be used 


power input is necessary. Compression 
costs increase, 

After the warm air leaves the com 
pressor and enters the piping system 
its temperature falls to about that of 
The heat that is lost 


the atmosphere 
energy put into the 


represents extra 
compressor drive during compression, 
Since the heat is lost to the atmosphere 
there is a corresponding loss of other 
wise usable energy that went into com 
pressor drive. To prevent this loss the 
air should be kept at constant tem 
perature during How 
ever, this cannot be done in present. 
day and the next best 
method is cooling between stages. The 
is the device used for this 


compression 
‘ ompressors 


intercooler 
purpose, 
Modern 
Figure 2, are shell-and-tube units that 
cool air leaving the low-pressure cylin 
der to within 10 to 20° F. of the water 
supply temperature. Water velocity 


water-cooled intercoolers, 


through intercoolers ranges from 5 to 
10 feet per second, heat transmission 
rates from 5 to 20 Btu per hour per 
square foot per ° F. mean temperature 
difference. Air-side pressure drops 
usually run 2 to 5 psi, water-side, 5 to 
15 psi. Table 
water flow 

Cooling surface needed depends on 
the quantity of air compressed and the 


final pressure. Intercooling saves about 


, shows recommended 


rates 


10 percent when air is discharged at 


100 psi Most intercoolers are sup 


TABLE 4 
ASME Standard Air Receivers 


Length, 
Diameter, Inches Feet 


‘ 4 


Note: All receivers 
et and 


gage, hand 


urge openings with companion flanges. 


March, 


Allowable 
Compressor 
Capacity 
cfm Pree Aw 


42 inches x 10 feet inclusive have screw openings 
Receivers are furnished 
les or manhole, drain valve and nipple, and base for vertical units 


Safety 

Valve 
Diameter, Drain Valve Size 
Inches ach 


: 
4 


l 
Drain valve 
size must meet 
the requirements 
yf the ASME Code 
for Unfired 
Pressure 
ssela 


hes x 12 feet and larger have flanged 


ymplete with safety valves, pressure 


Receivers 48 i 
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plied as part of the compressor by the 
manufacturer and are designed by him 
to do a good job, Each 10 I 
tion in air temperature hetween stages 


reduces power input by about | per 


cent. 
Multi-stage 


are often fitted with gilled-tube inter 


air cooled COMMPTessaors 


coolers. These serve as the piping con 


water 


nection between the low and 


pressure cylinders, just: as 
cooled intercoolers 
reducing ait 


Besides temperature 


and volume. intercoolers condense 
some of the moisture in the air. Most 
intercoolers. Figure 2. are fitted with 
water removal 
from 


because moisture 


a morsture 
Good 
coolers is necessa;’ry 
carried into the high-pressure cylinder 
lubricants, increasing 
entering the 


trap for 


moisture removal inter 


washes away 


cylinder wear. Cool air 
high-pressure cylinder permits better 


lubrication and minimizes valve wear 


Aftercoolers 
Aftercoolers perform much the same 
job intercoolers do. They cool air leav 
ing the high-pressure cylinder. As a 
result smaller pipes can be used in 
the distribution system. Oil that might 
removed 


pipe interior is also 


is less danger of 


coat 
‘here freezing in 
pipes when moisture is removed at the 
aftercooler. Modern aftercoolers re 
semble intercoolers in construction but 
may have two cooling stages instead 
of one. 

Most refineries and petrochemical 
plants find aftercoolers worth the extra 
because air is used for a 
variety of jobs. Where exceptionally 
dry air is needed, as in paint spraying, 
a separator on the 
aftercooler to 


investment 


wise to use 
discharge side of the 
insure that the air is as dry as needed 
Where it is desired to increase com 
volume before use a re 
heater may be installed. Reheaters 
usually raise air temperature to 250 
I. expanding the air volume 30 to 35 
percent. Locate reheater close to point 


it is 


pressed-air 


of air use because air rapidly loses 
heat in pipes. 

Within the last few years refrigera 
tion has been used to help aftercoolers 
perform their job better. Instead of 
circulating cooling water from the re 
finery supply through the aftercooler, 
chilled water from a small refrigerat 
ing system is used. Water temperature 
is about 45 F. at inlet. 
Refrigerating unit is automatically 
controlled to start and stop as moisture 
Where ex 


brine is 


intercooler 


content of the air changes. 
tremely dry air is needed 
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heads on 
protection against 


Figure 4. Sofety two-stage air 


ecacessive 


circulated through the afters 


tead of water 

Air Receivers 

Phes« perform three funetion rr 
finer trochemical OMmpre ed 


ina yr 
air system | remove the 


etllects of 


pul itin 


compres or dischat t ul 


ing a steady tlow of air into the system 


wl a 1 re to furnish reserve 


for the 


ervou 


capacity tem inal ) pre 


ecipitate morsture in the air as it come 


from the compressor of iftercooler 


classed " untied 


ASME and 


tandard 


Air receivers are 
pressure vessel boy othee 
hould bye brarslt tee these 
Fable 1 list AS\MI 
ceiver suitable for use in 


plants kon 


standard air re 
rehinern 
tule 


mal petrochemt il 


mati tart-and-stop ryice ine otra 


reeeiwwers to roid low 
lj ted it 


uitable for 125-p , 


tart 


frequent 
I abvle ] are 


operatin pore 


> 
Receiver 


sire 
Kither herizontal or vertical air re 


used 


receiver size 


eeivet may ln dependin ant 


space conditions ind pip 


Locate the ree 
ible. This 


iL irranvement 


yee rrits 


outdoors 
cookin of the in the ree 
head 


tern 
protect 


ire Have the 


iftere 


Satety tir receiwer 


receiet 
oole 


pripeur rut 


rerapere ol or 
Dischares 


compressor 


These low-cost devices provide excellent 


pressures in the air system 


belweer cnipere an ind receiwet!l will 


loss 


tanks 


hve horter. reducu pressure 


1 ippliar ces for 


safety valve 


he quires 
nelud | 
ie. 3) drau 


valve ] inch valved 


connection tor a test roe md 5S) a 
fusible plu not always needed) 
Satety should be ASME Stand 
ird. located either on the 
ompressot dischara 
valves of 
itor below the 


orkin 


\ ilve 


valve 
receiver OF 
pip with no 
\ lve 
maximum allow 


tank 


must 


interven any ty pe 
is set 


ible w 


Satety 


pressure of the 
relievin 
it least equal es capacity 
Also capacity 
prevent a 
more than 10 


it tank 


safety-valve 


etm free ai must 
bye lar ‘ 
rise of 
lowalbvle 
1 shutoff 

or discharge 
Is possible If 
install as in Figure 
helow 
mnecthon size 
danger of safety 
drain to 


enough to pressure 


pereent ofl al 
Never s« 
inlet 


pressure 
iive i! 

lines, if any other ar 
shutofl must 
Do not 


rangement 


be used 


reduce line —17¢ valve inlet ine 


When there 

freezing, hit an 
hody di 
he ids 


satety 


dise hare ( 
\ ilve 
\ ilve 


Salety 


open safety 


above valve seat 
bee used lo 


\ ilves 


rectly 
can supplement 


Connect the pressure ave to the re 
ceiver instead of COMpressor discharge 
wear caused 


Have ace 


times the 


piping to avoid excessive 
by discharges pulsations 
raduated lo al least | 
itllowable 
A | -inch valved connes 
tank on ive piping 


for checkin ive accuracy 


maximum vorking pressure 


in the tank 


tion on the is used 


Locate drain valve at lowest part ol 
air tank. This is the 
receivers and the 
(Pitch 


toward drair 


bottom of vertical 
end of 
horizontal 
Use a gate 


drain line instead 


horizontal 
receivers receivers 
connection, } 
valve or plug in the 
olobe 
is more easily cleaned of obstructions 
Use 3, 
for tanks up to 20 

inch for larger tanks 
piping is strone enough to withstand 


tank 
Fusible plugs for air tanks melt and 


ol a valve because the former 


ineh or | er drain connection 
inches diameter, 


Be sure drait 
pressure 
whistle when air tem 


Fusible 


designed to 


ound a warning 


perature is @XCessive element 


a tit core melt at 


Lastly peut 1 receiver in the 
round. Tt 
ind 
stead 


clean place 


never 
cannot hee inspected there 
may be an explosion hazard. In 


locate the 


receive l i! i 


\ here it can he ‘ wily “fen 
ind inspected 
Discharge 


sor. alter coole ! 


between ¢ 


papain 
ind receiver must 


ompres 
not 
be smaller than COMPpPressor outlet con 
Avoid bends and pockets in 
elbows 
and fit a 
trap to the 
the 
prevent 
rest of 
Where 


receiver and compressor! 


nection 
Ls 


are necessary 


line long radius where 


bee nds 


connection ofr 


drain 
morsture 
por kets itt 
well to 


vibration to 


lowest point of any 


An hor 


transmission ol 


line pipine 


“Vstem of COMpTressor house 


run betweer 


is long a surge drum close to com 


will 


Variations 


pressor prevent excessive pres 


“lire 


Cooling-W ater Piping 


Investigate compressor cooling 
water source carefully to ascertain that 
there will be enough water of the right 
Failure of 
water can cause many operat 
Don't use for 


may 


temperature at all times 
cooling 
water 
dirt 


heat transfer 


ing troubles dirty 


Compressaf cooling he caus 
cloe jackets 
When tisitt 


ind reduce 
cold 
intercooler before 
jackets This re 
condensation that o 
cooled with 
reduced 


very cooling water 


through the 
it enters evlinder 
duces cylinder 


curs whet irm att I> 


cold 


and lubrication effectiveness increased 


water. (\linder wear is 


funnels or sight tlow 
outlet 
Then operators can 
ind will know 
stops bit the r- 
inlet rutlet 


Provide open 


indicators on the side of com 


pee =r f vlir le I= 
water flow 


wher fley 


observe 
instantly 
ind 


mometers to vatet 


pipes 

In a 
cussed the 
elting 


means of 


subsequent article will bn 
best 


fron 


wavs and 


most refinery and petro 
chemical compressed air systems once 
they have been designed and installed 


All refinery 


will find much ir 


designers and operators 


it they can use today. 
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... [It’s just like finding money in your own backyard! 


$$$ And that’s just what it is. This is a contest of 
ideas—of improvisions and homemade gadgets you find 
in every plant. It’s a simple contest, profitable and open 
to everyone 


$$$ The winning How to Do It idea gets $100. Second 
prize is $50, and third prize $25. Every entry accepted 
whether printed or not—wins $10 


$$$ All you need to do is 
© Jot down your How to Do It idea 


® Roughly sketch the item as it now stands, showing 
how it works. You might take a clear photograph 
of it 


© Send it to us, along with your name and address 
Don’t worry about the writing as long as it’s readable or 
the drawing as long as it’s understandable. We'll probably 
rewrite and redraw it anyway. This is not a writing or 
drawing contest; it’s a contest of ideas! 


| How 


to 


$$$ The contest runs for the entire year of 1953. Enter 
as many ideas as you like. At the end of the year, entries 
will be judged for 


© ORIGINALITY —how new the idea is 

® VALUE TO THE COMPANY—how much of a 
saving in money, time or labor it offers the com 
pany 
APPLICABILITY ELSEWHERE 
be in other plants 


how useful it will 


$$$ It’s just like finding money in your “back yard.” 
So grab your pencil and look around your plant. Ideas are 
all around and you might as well cash in. Don’t think your 
idea is too simple—it might be just the ticket to be of help 
to someone else. Incidently, the idea doesn’t have to be 
yours originally—you’'re just the reporter. Send your entries 
to Editor, Petroleum Retiner, P. O. Box 2608, Houston, 


Do It 


Malleable Solder Offers Way to Stop Leaks Around Bolt Threads 

















my “Y 











Automatic System Injects Prescribed Amount of Chemical into Boiler Water 


with the 








Special Trailer Makes 
Scaffolding Storage Easy 
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... Fhermal Stresses in 


William E. Wilbur, | 


Ar 


THE SINGLE most frequently encountered problem in 
refinery and petroche mical plant desien is that of prnpourns 


stresses 


Many different sources of information, none of 


them complete, are available to the designer in solving 


these problems. This thre part series of articles | 
plete treatise of the subject It has been adapted from the 
design handbook prepared and used successfully by the 


a com 


authors company 


1. General 
Due to the hi 


sVstems 


rh temperatures used in refinery pipin 
provision must be made for expansion of the 
pipe. This is preferably done by fabricating the piping 
in bends, or loops, arranged to have such flexibility that 
the expansion will not cause undue stresses in the pipin 


nor excessive thrusts at the supports Anchors are provided 


it intervals, so chosen as to relieve the connected equip 
Where necessary 


pipe supports are placed between the anchors to support 
the weight of pray and fittings: it ts essential that the 


ment from severe stresses intermediat 


supports be arranged so as to permit the pipe to deflect 

ithin the limits assumed by the design 

Phe analysis of the piping system follows the procedure 
commonly used to determine the stresses in an arch with 
fixed ends. It is evident that some of the assumptions mad 
ire not exact rigid fastening at the anchors is not fully 
rcccomplished; the piping is not of absolutely correct size 
ind shape: the maximum temperature range is assumed; 
the stresses due to dead load of piping are frequently con 
sidered negligible: the effect of local stresses produced 
by the operation of welding is ignored It is therefor 
evident that precision of mathematical computation is 
iseless, and that results computed must be assumed to 
have a possible error of ten to fifteen percent Use of 
charts. where available. is the most satisfactory procedure 


Slide-rule calculations are sufficient 


2. Methods of Analysis 
Methods of analysis and discussion of the prol lem are 
riven in the following publications: 


hop re ( 4 ? miphithed 


Piping Systems 


Thrust 
Line 


Elastic 
Center 


3. Principles of Analysis 
When a pipe structure, such as shown in higure |. os 
heated, it take 


(te flections are 


a shape as indicated by the dotted line 


exaggerated } Reactions at the inchor 
points are produced as follows 

1) | qual and opposite horizontal reaction 

2) Equal and opposite vertical reactions, | 


}) Moments M,; and My, usually not equal 


The structure is assumed to be rigidly fixed at both 
anchor points Direct stresses and shears caused by the 
reactions are usually negligible and stresses due to be nd 
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ents only e considered 

I hie procedure mnoplited by combining the three 
welior it each end into a single fores as shown in 
ive 2. The fore | ind | ire combined into a slop 
lores | shich applied at a distance a or b from 

thee mechor port «>» that Ta \l and Th My The 
Iwo opposing forces I will then be found to be acting 
tlong the same line called the thrust line which passes 
through a port Known a the elastic center of the system 
When the foree T and it position are found, the moments 
throughout the structure may readily be determined: since 
the moment in the structure at any point, such as Nor O 
n Figure 2, is merely the thrust T, multiplied by the per 


ty readie ular distance c« or d from the thrust linve tor the promt 


} 8 Ses 


A thon 


The nature of the moment may be determined from 


ES PER 


the rule that the COMpPresston face of 1 member t- the 


IN 


face toward the thrust line 


‘ 


The analysis. then, involves the following steps 


» 
ON 


, $70,000 


PER SQ. 


3). 000 


30,000 


} VALUES OF Ee (LBS 


LT hee ictual value of | need not be computed The 


moment at O. for example, may readily be figured by 
measurin the vertical distance « from © to the thrust seeess sess: ist HRS HBER SHS HEEH 10,000 


line: the moment is | ‘ ince the component Fy has 
oment about the point O SiiF o His ud tee ue ua snee GLEAN aun it ceSTiaae SSTGcEe TEGnEN ee) 
; ww) un Ti fy hd) ( wo 1000 
|. Expansion of Piping MAXIMUM TEMPERATURE DEGREES F 


co-efficient of expansion of steel increases with in Figure 3 
im te ripe rauture The formula COOTTLITIOUTEES int d for 
teel is It is convenient to have values of « expressed in inches 
OHS lo. rf eOXpPanision per hundred feet of leneth These are the 
I values given in Table | and on Figure 3, they show the 
elongation from 60 EF. the assumed erection temperature 
where e (a dimensionless ratio) is the relative elongation to the viven temperature 
of the peng between 32 | ind tt 
+. Modulus of Elasticity 
TABLE 1 The modulus of elasticity enters into the formulas 


Coefficients for Expansion of Pipe letermining the reactions | and | 


For carbon steel. the modulus of elasticity decreases with 


increase in temperature according to the formula 


) 


Values of Eo are viven in Table 1. Values of the product 
be riven in Table | and in Figure 3. The unit for 


prrtirieds pee square inch 


6. The Elastic Center 

Phe elastic center corresponds in general, to the center 
of eravity, and is located by the same procedure kor 
finding the elastic center, however, the length of each 
portion of the structure must first be divided by the 
moment of inertia, |, of the cross-section of the pipe. When 
ill the pipe in a given structure is of the same size and 
thickness, the elastic center and the center of gravity are 


the same: in this case the quantity | is considered only 





in applying the formulas for thrusts 
The method of locating the elastic center ts illustrated 
mothe examples vhich follow 





CHART A 





[ Horizontal | Vertical 


Position | 





of Line 


73 
Lx? + k, cos* A 





me — 
Ly? + } sin’ A 


—_—_———4 





Lxy + by sin A cos A) 





7. Thrusts 


When all the piping in a structure is of the same size 


and thickness (constant 1). the thrusts | and | are ce 


termined from the following formulas 


Phe above quantities are defined as follows 


atl ‘ 


ix mie 


TABLE 2 


Properties of Stee! Pipe 


\rea SM Wr Water 


O.D. Outside Diameter 
Area —Area of Meta 


kor locating the elastic center and determining 


ind Ixv. we have also 


Values of moments of inertia and product of inertia are 
shown in Chart A 

It is convenient to take values of Ee in) pounds pet 
and of lengths in feet. The 
quantities Ty. Ix, and Ixy are therefore in inches Po ol 
tain the correct dimensional results. the factor 144 must 
then be introduced into the denominators of the expressions 
for | and | It will be noted that this is done in. the 


<quare inch: of I in inches 


problems which follow 


%. Example—Structure With Square Corners 


6” Pipe Schedul 

Maximum Temp 
LOO | 

ke 660000 (Table 

1 28.1 «Table 2) 


Location of elastic center ori 


(hart B 


CHART 86 


Moments of inertia and products of inertia about 


tic center are shown in Chart ¢ 


CHART C 








y 





Figure 5 


When Ixy 
rivht when 
tion (7-1 


quantity 


vhere it cuts 


M 


4 


and (7-2 Ixy is al 


1020 c 


Ey 





j 


f 


/\ Flas. Ctr. 


Thrust 


Line 
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Figure 6 


thrust 
up to the 


linn lopes up to the 
left 


ivs in erted i 


prosilive the 


levpne is In equa 


T itive. the 


i positive 


) 


Ott 


», the thrust line located, also the 


the structure 


pomnts 


Lovo) 
40) lod 
1 
ie 


M 


1o0 


TABLE 3 
Properties of 90 Welding Elbows 


la } 10 20 


Table 4 
Properties of Fabricated Pipe Bends 


This table covers 90 bends fabricated from pipe, with radius of 5 diameters 


for pipe 14° and smaller, 6 diameters for larger pipe 


The moment diagram is viven in Figure 6. Moments are 
plotted on the tension side of the line 
For comparison, the same problem will be solved by the 


use of Flex-Anal Chart No 


9. Flexibility of Bends 


practice used, the 
with lon radius 

fittings. The 
than straight 


thrusts 


In refinery square corners are rarely 


direction being made either 


with 


changes of 
bends ot 
latter especially are 
pipe. and 


moments 


we lding 
tle xible 
alters the 


much rhe 


their use materially and 


this added flexibility is allowed for 
ictual length of curved pipe by a con 
vreater than |. to give 
of Wis derived from the 


In piping analysis 
by multiplying the 
stant KA. generally 


length LK. The 


an equivale nt 


value expression 


Values ol kK for used hens ire 
Tables 3 and 4 
Analysis shows that. for a 


maximum stress i a pape bend is 


commonly 
riven bee nding moment the 
renerally somewhat 
at the 


bul at a poml some what within the pripre The 


ore than for straight pipe. and occurs not extreme 


formul i 


Bis a constant given 


Values of the equivalent 
lables 3 and 4 
Phe constants used in Fle x-Anal charts have 


section modulus ) 
ire ven an 
thre follow 


ine equivalent values 


| 





CHART E 
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E ‘+ .006 KR® | 
Ky? + .033 KR® | $19.62 


+ .013 KR?® man wets 
lip 40. 00 


pq 39.73 , | 
qd 33,62 | b, 27.0. 48! | 


+29.50 : 6" Bend 

















Location of elastic center origin ata is shown in 
Chart | 


ose R oe 637 R Voments of inertia and produc ts of inertia about elastic 
. 3 2 ‘ps 
+ .001 KR | LKx + 1.57 KR CHART F 


-O11 KR*|Lky*+ . 298 KRJ 


a 
.003 KR*|LKxy 


The sign of the second term in the expression for 


————_—_—_—_"—"*~ center are shown in hart | 


| 
| 














Ixy is plus or minus according to the position of 


bend. + ~<s _\ ) + 
\ \ 


In addition. the efleet of a bending moment on a pipe 
bend is to cause transverse bending stresses ino the pipe 
wall which are of considerable magnitude. They are. how 
ever, quite localized. and tend to re lieve themselves: hence 
they are commonly neglected in pipe analysis. This mat 
ter is discussed in Piping Handbook 

The centers of gravity and moments of inertia of pipe 
bends are shown in Chart D 

In Chart D. as indicated on the diagrams. x and y are 
the distances from the center of the are to its center of 
rravityv: x and vy are the distances from the elastic center 

the center of gravity of the are 

For weldi fittin the second term in the expressions 


Ivy. Ix and Ixy is negligible 


10. Example—Structure With Round Corners 4 slope 
The example of Section & will be solved issuimin 1.85 
corners of standard long-radiu- eldine fittin 


( 
0” Pipe. Schedule 10 enter 


Max, Temp. 100 Tf 

be HO000 ¢ Table 

| 26.1 (Table 2 

LK for bends (24 
Pabl 


| Thrust Lane 











E 0 


Figure 8 Figure 9 


In Figure { , ‘ i) i the thrust line ariel thee 


moment dia 





consideration of round corners makes 
the results. With welding fittings 
stresses in the bends are 


It is seen that 
a large difference in 
the thrusts are reduced, but the 
somewhat more than previously figured for straight pipe 


In veneral. then. the square corner analysis should not be 


is a very rough approximation, or where 


used except 
is proportionately very ereat 


the length of straight pipe 


11. Approximation for Round Corners 


(Construction of charts to care for the effect of round 


corners is very complex, and therefore many published 
chart including many of the blex Anal charts) do not ‘ ) Slope l. 
Flastac 
TABLE 5 
Center 
Stresses Due to Internal Pressure 
- tiva't 1am tit 


Longitudinal Unit Stress in pipe due to internal pressure of 100 psi 


Sch 


Figure 10 


Moment of inertia and product of inertia about elastic 


center is shown in Chart H 


CHART H 





! . ‘ 


into consideration. The following ab 


take round corner 
approximation 


breviated analysis offers a reasonable 


Figure as for square corners, except add at each round 


corner an additional length equal to (LK 2K), from the 


right-hand column of Table 3 or 4. This method will be 


ipplied to the preceding problem 


of elastic center rigin at a is shown it 


Location 
(hart 
CHART G 
in Figure 10; 


The location of the thrust line is shown 
identical with 


ill practical purposes this solution is 


for 
while the saving in labor 


the exact round-corner solution 
of computation ts marked 


Part Il will appear in an early ts 
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Figure 1. Specific heat of nitrogen 


Viscosity, Thermal Conductivity 
And Specific Heat of 


Nitrogen at Elevated 
Pressures and Temperatures 


Irving Granet and 
Philip Kass 


WHEN \ il bl Is burned im aul 
the products of combustion will con 
tain a large percentage of nitrogen 
since nitrogen is 75.5 percent of dry 
uir by weight. Recent advances in gas 
turbine development, pressurized com 
bustion, synthesis of ammonia and 
other process applications have shown 
that accurate information is important 
concerning the high temperature-high 
of nitrogen. In 


the authors have 


pressure properties 
previous arts les, 
presented curves of the specihy heat. 
the viscosity and thermal conductivity 
f dry air and carbon dioxide. as a 
function of temperature and pressure 
In this, the third article in this series 
Figures 1, 2 and 3 similarly show these 
properties for nitrogen 

Based upon statistical mechanics and 
spectroscopic me surements, the zero 
heats of gases have 


with 


pressure specifi 


heen determined vreat accuracy 


Varcl 


The data for this thermodynamic 
property as determined and reported 
hy many investigators” ’ — 
are in excellent agreement over an 
extended temperature range. The 
ers plotted these data and 


weighted mean curve to determine the 


writ 


used a 


zero pressure specifi 
In 1931 Deming and 


presented extensive data giv 


values for the 

heat of nitrogen 
Shupe 
ing the Spec ifve heat of nitrogen as oa 
function of pressure and temperature 
However. the writers feel that the data 
of Ellenwood et al. of Cornell’® based 
upon accurate spectroscopic measure 
accurately determined 
equation of state are the best obtain 
able at this time. All of these data are 
plotted on Figure |. While each set of 


data of each of the sources is thermo 


ments and an 


dynamically consistent. indiscriminate 


use of values from more than one 


source may introduce serious errors in 


calculating heat and mass balances. 
Considerable data on the viscosity of 
gases, particularly nitrogen, have re 
cently been presented in the litera 
11,15. 21end22 Th the correlation 
the viscosity 


ture 
of Tribus and Boelter'® 
of nitrogen at low pressures was Cor 
related and tabulated for temperatures 
1000 F. These data are based 
measurements extending over a 
temperature range from 106 to 1516 
F. Hawkins, et al.2? measured the vis 
nitrogen over a 
range from 14.7 to 1020 psia and 
from 68 to 923 F. 
measured the viscosity 
1000 atmospheres and up to 75 ¢ 


up to 


cosity. of pressure 
Commings et al! 
of nitrogen to 


In an effort to correlate all these 
data. the writers used the method of 
Uyehara and Watson'' based upon the 
law of corresponding states. The criti 
were 227 R. for 
temperature, 192 psia for pressure and 
OFF pounds per foot hour for viscosity 
Based 
range of viscosity from 100 te 1500 F 
2000) 


cal constants used 


upon these values, the entire 


and from 0 to psia was cal 
culated 
The calculated 


the experimental data with a maximum 


values reproduced 


deviation of 2 percent in the range 


experimental data were avail 


his 


expel imental 


where 
able 
over the 
stantial proof of the validity of using 


exe ellent cor respondene t 


range 1s sub 


this method in the case of nitrogen 


The writers feel that the accuracy of 


> over the 


9 


the values shown in Figure 2 


entire range plotted is within 
percent 

In 1950, Keyes and Sandell* pub 
lished the results of their work on both 
nitrogen. At that time. 
pointed to the fact 


equation for 


steam and 
Granet and Gould 
that the 
tnermal conductivity had the peculiar 
ity of having inflection points even for 


correlating 


the zero pressure values which should 
he smooth. Keyes and Sandell, in their 
closure pointed out that the equation 
Was semi-empiric al and had been 
data of a 


eu h vias, 


found to best correlate the 


large group of gases. For 


three constants have to be evaluated 


to obtain the low pressure thermal 


conductivity An additional term is 
used to obtain the effect of pressure on 
the property Subsequent to this paper 


Keyes 


viscosity 


published papers on the 
and thermal conductivity of 
vases and gas mixtures. In reference 
doubt) was expressed as to the reli 
ability of 
made for pure nitrogen Later measure 
ments’ of the thermal conductivity of 
nitrogen gave rise to different values 
and a different set of constants in the 
The writers plot 


some of the measurements 


correlating equation 
ted the 
latest 

curve over the 


values given by Keves'’ in his 


paper and they vield a smooth 


temperature range of 
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Absolute viscosity of nitrogen as 


Figure 2 
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Sty _ 
ian *F SQFT/FT 
= 


3 


THERMAL CONDUCTIVITY 
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»f nitrogen as a function of pressure and temperature 


Figure 3. Thermal conductivity 


>) f Over this range the values 


Pribus ind Boelter wree within 


percent 
abilitw of the 
method to 


In view of the ren 


eralized reduced property 
reproduce the viscosity data for nitro 
ren as pointed out above, the writers 
felt that the 
based on thre 


Nathan and 
might vield « qually 


correlation of Gamson 
work ol 


| vehara 


Commings and 
\\ ifson 
Using 


and 


7 8 9 0 
1j00°F 
of pressure 


o function and temperature 


o uw 2 B 
100°F 


0175 Btu per hour foot 
for the 
as given by Gamson 


the value of 


foot critical thermal 


conductivity does 


How 


a vood eorre lation 
{ O73) Is 


not result in 
evet if this 
plied hy 9] 


within 


value 
all the calculated values 
come a maximum deviation of 

2 percent from the test data. Using 
the lower value for the critical thermal 
conductivity the writers cal ulated the 
values of thermal conductivity of nitro 


ven Oovet the pressure and tempe rature 
0.2000 0.15000 F. 
These results are plotted 


ranges of psi and 
respectively 
in Figure 3 

As was the case in the earlier papers 
in this series the dependence ot 
the various properties on pressure 1s 


lower since 


vreater alt temperatures 
the critical temperature of nitrogen ts 
233 | the effect of 


temperatures im nol as 


pressure at low 
‘reat as it was 
whose critical 


This 
the law of 


for carbon dioxide 


temperature is 86 | conforms 
with the conclusions of 
corresponding states 
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Figure | 


Figure 2. Flow 


Flow sheet of dry desiccant system using gas regeneration 


Dehydration of Natural Gas 
And Light Hydrocarbon Liquids 


’art VI. TI f adsorption and distillati Ir 
Part - The use of adsorption and distillation to dry 


liquids. 


k ’ x» 


John M. Campbell and Lawton L. 


THE PRODUCTION and processing 
of light fluids 


quantities of being 


hydrocarbon results in 


walter present int 


the system. Sines 


water and these liq 


insoluble 


are often pres 


uids are largely substantial 


quantities of Tree water 
This free 
of corrosion and seale formation prob 


fuel 


combustion are 


ent water is a serious source 
lines freezing and 


also the result of free 


lems In poor 


Vater 


The proble m of corrosion and seale 
handled 


torily in products pipe lines by the use 


formation can be satisfac 


inhibitors. either oil or water 
coat the pipe wall so 
attacked by the 


This Iv pe of operation satistes 


ot rust 
soluble. 
that the 
water 

the need but 
dehydration offers 


which 
metal is not 
is on the decrease since 
a more positive ap 
cost In 


proach at reasonable one re 


ported case the use of dehydration 
sediment re 


LOOO to 


reduced the pounds of 


moved month from less 


than 50 
gas s\ystems 


Contrary to many natural 
continuous 
and there is evidence to that 


than dehydration 


injection. ts 
indicate 
it is more expensive 

The water may be removed by any 
one ol several proce sss ° 


1) Adsorption with dry desiceant 


} 
Publishing ¢ 


f 
i (,ult 


Laurence, 


2) Distillation 

}) Refrigeration 

1) Absorption fextraction) using a 
hy (roscopie uid such as glycol 

Although the latter 
adsorption and distilla 
tion are normally used with the 
of liquids heinge considered At othe 


dry desiccant plants ir 


two have many 
applic ations 


tv pr 


present time 
hydrate the bulk of the liquid in prod 
to their flexibility 
products ol 
be handled 
Dis 
tillation type plants where applicable 
offer the both 
lower initial and operating cost 

Only dry distillation 
drying plants ire considered here be 


uct pipe lines due 


ind the ease with which 


Varying composition may 
without undue control problems 


however advantage of 


desiccant and 
cause of their more wide spread appli 


eations 


Dry Desiecant Plants 
Dry desiccant plants for liquid sery 
desiccants as vas and 


ice use the same 


are outwardly similar. However 
the design 
what different parti ularly with regard 
to the 


{ternative 


very 
considerations are some 
regeneration cycle 
Basie Flou 
Figures |. 2 and 3 are 


of the 


Syslems 
re prese ntative 
<vstems used at 


most common 


mpan 


sheet 


of dry desiccant closed steam 


regeneration 


system using 


present may be venerally elassi 


fied a> 
1) ( losed Vapor 
2) Closed ste 


>) Cdyn nb Vapor regeneration systems 


-\stems 
im systems 
i) Odin nm steam systems 

Phe merits of each are compared in 
Fable | 

With each 
for a free water knockout at the plant 
water load on 
feed 


downward 


“Vstem provision ts mace 
entrance to minimize the 


the desiccant. From there the raw 
JMisses either 
through the 
flow is the 


irrangement atts 


upward or 
towers. OF the two upward 
with this 


convenient to tse 


most common for 


reveneration simee any 
hold up stock at 


must be 


countercurrent 
as to displace the 
the end of the 
duced at the top. re vardless of the final 
used, It is 
free 


evele mire 


regeneration scheme also 


possible lo water 
knockout section in the 


sometimes done 


incorporate a 
bottom of the 


lowe! which is and 


also prevent any entrained gas from 


percolating countercurrent to the lig 
At the low liquid flow rates 
dusting in the 


uid flow 
encountered desiccant 
of the bed i 
factor 


lop not a sienifieant 
In actual practice many of the larger 
that the flow 
will The PPLE prose 
hed if it 


flow nm 


plants are designed so 


may be reversed at 


is lo loosen” the has heen 


compacted by one direction 
and free the 


This Provision is s¢ Ildom neces 


retaining screens of sedi 
ment 
sary when drying refined liquids 

Although only two towers have beer 
sheets many of the 


When four 


are several approaches 


shown on thre flow 


plants utilize four or six 
are used there 
to the 
service and personal choice to a large 


The 
1) Cdyn ration 


operation determined by the 


extent most common alternative 


with two towers on 


stream on paralle lat any one time. two 


regenerating 


Use of two towers on stream in 

















parallel vith « » revenerated 


ind one coolin 


tie titre \ ith pene re 


of theres towers on stream alt 
enerat Tr 
cooling 
With No 
mally in pear allel candle extremely 
needed 
er diameter 
the freshly 


mad 3 operation ts nor 
low 
exit de Wpomts are pres erie 
operation require large 
el When thi 
revenerated hed i 
Method | 
implicity has merit 
ever, has the 
uniform dehydration throughout 


fresh 
substantially 


clone 
last in seri 
tandpoint of 


Vie thod 3 


ol produc in 


from the 
how 
vivantaye 
more 
the evel 
tially 
aturated tower are on 
With the first 


fluctuation in the 


because ore one par 


iturated and one 
tream at any 
tirre system there is 
water 
is each bed 
This 


tem 


sore exit con 


tent throughout the 
} 


De OCOmEs 


evel 


Progressive ly sutut ited 


is not normally eritieal if the sy 
Is prope rly designed and has sufficient 
desiccant to handle the 
fore reaching the breakpoint 


Phe ae 


water load hve 


seccant towers emplove d have 


Figure 3 (above). Flow 

sheet of dry desic 2 ry 

cant system using 

closed vapor regen 
eration 

maller volumes and length-diametet 

vas dehydrator 


evele The 


adsorbe d 1s less 


ratios than the average 


operating on the same 


imount of water to be 


ind lower velocities are needed as eo, 


erned by the Sinee most of 


these 


eCOnOMIECS 


-Vstems have MH) peste working 


<els or less the use of 
weioht of 


pressure ve 


larger diameters per unit 


desiccant does entail excessive fabrica 


tron costs 
Practice ‘ 


, 
Ry Leneraiion 


The type of regeneration used is the 


difference among the various 


VW he i 


being dehydrated and/or in 


main 


plant relatively non-volatile 


Huids are 
product prugee lines where the feed stock 
outsice 


is continually changing an 


medium such as steam, natural gas. or 


flue gas is used. With volatile liquids. 


such as propane or butane. a closed 


TABLE 1 
Comparison of Various Regeneration Practices 


Advantage 


Method 


. 


Disadvantages Common | sage 


SO BUTANE 
N- BUTANE 
PREMIUM Gas 
CONDENSATE 
MER OSE NE 
FURNACE 
FURNACE 
PROPANE 


6c PTs 
TEMPERATURE - °F 


Figure 4. Water content of hydrocarbon fluids at saturation 


fluid 


economics 


that \ apor ized 


usually shows favorable 


“Vstem using 


ised the 
towers at the 


Regardless of the system 
charge existing in the 
start of 
at the time 
duced at the 
tself either 
force, the charge 


regeneration must be drained 


regeneration gas ts intro 
top The 
acts as the 


is picked up by a 


regeneration gas 
motivating 
pump. or gravity drainage is used 
The holdup stock thus obtained is 
inlet feed 


regeneration svstem to he 


either returned to the lime 
or enters the 


vaporized 


On some earlier plants it was cus 
tomary to by pass the plant when an 
interlace Was passing, to minimize com 
However. in at least one in 
that the 


9 percent 


mingling 


stance it was found amount 


of interface in reased only 
when the interface passed through the 
towers, which had no material effect on 
the operation of the terminals 

Open Vapor System The plant 
shown in Figure | may use 
heated steam. natural Hue 
any inert gas, the choice depending on 
Of these 


ol superheated steam results in the 


super 
gas or 


the source of supply the use 
lowest initial cost, when it is available 
ilthough the 
gives a lower final cost. The use of an 
finds 


use of closed steam gives 


open Vapor natural gas system 


widest application in small plants or 


where other re diums are not economi 
cally available 


If an open system is used other ma 


terials than steam are normally ree 


ornine nded. for even whe n superhe ated 
it has a tendency to rehvdrate alumina 
desiceants. There is evidence to indi 


that the monohydrate of alumina 


cate 





= formed which has a low effi 
when compared to the trihy 


drate normally present in the activated 


very 


crency 


material, 

The gas to be used for regeneration 
heated to 100-500 F. in a 
after 


such is 


. normally 


heater being com 
After 
stripping the bed the wet gas enters a 
the 


vented to 


vas fired 
pressed. if necessary 
non 
the 
recompressed and rt 


condenser at which point 


condensible Vapors it 
itmos phere or 


sent to the 


eveled water and anv hvydrocar 


thor are drain 


The 
vapor temperature reaches 350-475 F.. 
the 
function of the liquid being dried and 
the tower pressure. When drying heavy 


evcle is continued until the exit 


temperature necessary being a 


oils such as fuel oil a temperature of 
50 | is often used whereas 100 F. is 
idequate Water desorp 
consideration but a 
the adsorbed hydro 


( arbon should also be re moved 


for gasoline 
the 


portion ol 


tion ms main 


Although most any gas may be used 
I should be pret rably non soluble in 
the dried. Naphtha for 
example used but it 
some contamination of the product hy 
ibsorption in the holdup stock. Natu- 
flue gas are thus preferred 
the bed to 
mined te mperature t- accomplished by 
the gas 


liquid being 


may hve causes 


ral vas or 


Cooling of a predetet 


D\V-passing iround the heater 
Closed Steam System When steam 


mav be economically used the closed 


svstem usually shows advantage even 
though initial plant costs are higher 
the imbedded 
steam coils. Saturated instead of super 
heated the 
latent rela- 
heat 


primarily because of 


steam may be used and 
heat 
tively small quantity of 
In addition the 
contamination of 
stock 1s 
hazards ift less 

While the holdup stock is drained 
natural gas is admitted to the lop of 
the coils. A 
steam ejector ts then used to pull a 
the bed until 


ite he s of 


utilized instead of a 
sensible 
operating 
the 


the 


safety 


lowe 


minimized ind 


the tower and steam to 


on the vacuum 
reue hie > 25 27 


the 


vacuum 
mercury and 
desired regeneration 


Phe 
liquid 


temperature 
resultant are 


obtained 


attained Vapors 


ented, any going to 


the drain 
Any sharp reduction in pressure on 
should be taken gradu 


desiccant fracturing 


vel desiccant 
illy to 


In scvinie 


preve nt 
plants substantial quantities 
lost through 


in conpunction with a 


of desiccant have been 


=the h powde ring 


blow down r 


rapid 


Because of the vacuum lower regen 


eration temperatures are possible and 


oO | is usually sufficient. Conse 


quently saturated steam as low as 150 


is satisfactory 


psig 


LiL shin 4 
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WATER CAPACITY 


8. PER 


LENGTH OF 


TYPICAL CAPACITY 
ALUMINA DESICCANTS 


PIPE 


CURVES FOR 


LINE SERVICE 








ie 20—~” 


SERVICE - MONTHS 


Figure 5. Effect of service life on alumina desiccant capacity 


Correlations have been deve loped to 
predict the amount of coil area neces 
the desired heating With 


existing plants using 150-175-psig sat 


sary to get 


urated steam about on square foot of 


coil surface for each 5-8 pounds of 


desiccant has been found satisfactory 
This fieure 
of thumb 


serves as a satisfactory rule 


| hie 


only 


Closed Vapor System 
| i tite > Is 


propane 
drier shown i one of 
itive 
the drving 


which 
ras to the top of the 


iltert 
end ol 
started 


several 
At the 


prurnnpy ts 


designs possible 
the 


fur 


evel 
serve to 
nish regeneration 
towers ind ul the 
the holdup stock 
the holdup stock 


source of regeneration Gas 


Phe 
flows to a 
knockout where 
Phe wet propane then returns to pump 
After the has been 
drained any propane than that 
from the knockout is supplied boy the 
feed 


On the cooling portion of the regen 
a portion of the dry exit 


~utne tine withdraw 
During this period 
chief 


provide = the 


conde rise 


exit’ wet reveneration 


and then to a 
the water is discarded 
suction tower 
other 


wel 


eration cycle 
stream is used to prevent rehydration 
of the desiccant 
through the towers, through the con 
denser and hack to. the pump. hy 
passing the knockout and heater. When 
back to the drying evele the 
tower in question is full of dry pro 


pane and the does 


he filled 
Lhe sign hac fors 
The 
is a 
dried Propane 
mally dried so that the vapor from the 
dehydrated liquid is negative to the 
Cobalt Bromide test This means that 
the exit water content does not exceed 


This is pumped up 


<witehing 


tower not have to 


dehydration needed 
the 


for « xample Is 


amount of 


function of material being 


nor 


17-30 ppm Product pipe lines, on the 
so that the satu 
the 
lowest tem 


other hand. dehydrate 
hve low low 


the 


ration temperature ts 
line temperature, i 


pan 


perature ve iched by the liquid im the 
pipe 


only 


line. In such plants it is often 


necessary to remove 50-70 per 


cent of the incoming water 

Phe liquids dried in dry desiccant 
beds are normally of the single phase 
ne appreciable vas or tree 
The 
the 
hydro arbon 


Variety, le 


water phases are present main 


consideration is therefore water 


solubilitw in the rich 
phase 
Phe water content of many common 


Pub 


are often in 


liquids is shown in Figure 4 
lished water 
disagreement so that it is advisable to 
make 
of the 
thi- 
consistent 


the 


difference ol 


content data 


individual determinations by one 
test 


dise lission 


methods outlined later in 


However. as long as 
even though 
the 


water to 


data are used 


chosen i> high or low 
the 
hve removed is 


the slope ol 


given component are 


curve 
amount of 
too far in error 


not 
curves for a 


the 


sires 
siitine 

used 
the 

\“ ith 


> ' 
Particular care, however, must be 


gusoline sinec 
markedly 


method of manufacture 


with curves for 


water content 


the 


Varies 


Several atte mpts to deve lop veneral 


correlations have been made.* 
Kobayashi. MeKetta and Katz, for ex 
imple, have made detailed studies of 
two and three phase systems that are 
particularly applicable to distillation 


Kasch 


also atte mpted to correlate the data 


drving, Griswold) and have 
into two curves, one for paraffinic and 
hydroc arbons. The 
ite | so that 


approximate 


one for aromati« 


accuracy claimed is only 
their use can give only 
results. Cracked and aromatic gasoline 
will often 


example 


for 
the 
useful 


have a water content, 


somewhere in) between 
The 
though to extrapolate data where only 


available. A 


similar correlation is based on molec 


two curves curves are 


one or two points are 


ular weight* although molar specifi 


volume appears to give more accurate 


results 


Desiceant§ Virtually all liquid dry 


153 





omplished th 
alumina of tivated bauxite the 
prrespertsy of hich have brevers outhined 
in Part UH. (Oetober, 1952. PeTrotecn 
KePRINER It is reported that el desir 


uch as Se | id are bein Inert 


mn i" ited 


Vantaue j cvrnye installation 


tlarly w ! lieguie tout 
prosse procul 
yperatior 
it of 
mina plant Phy il \ 
rapidly from about 12-11 peres 
idsorbed by \ ht to about 
nonths time. Th 


that 


ehvdrat 


Sizing of Towers Tye 


variable ire the allowable 
locity, the amount of ce 
the minimum liquid ce 
ariel thee pere iv dro 


follo 


cedure normally 


A velocity of 5 feet peer menue throuel 
the bed 


velocity 


practi il mani 
although 3-1 


common, At these 


represents a 


mum to Use ieet 


per minute Trheere 
rate pressure rcant 
breakage is low 
economical Phe length 
about 2-5 to | 
laboratory investigations 


drop and ce 
ind fabrication of the 
towers ts 
diameter ratio i 

Reported 
on gasoline 
little as three 
suflicient to get 


drying’ showed 


seconds contact time 


were ellective dehy 
> mn 
ke ter 


arnt 


dration. In the average plant 

utes of contact ts provided as 
mined by plant experiences 
limit the minimum bed depth 


eflects of 


to © feet to minimize the 
channeling 
The pressure drop in the towers may 


bn ‘ i ol Part Il 


In the average plant it does not exceed 


timated from Figure 


>» pst across the towers proper and 


20) psi. across the entire plant 
Length of Cyele For a given plant 
the evel leneth is ¢ ent on the 


followin r factors 


of unusual circum 
wually 12. 24, 56 

th with 21 hours 

st common. Because of 


mall amounts of water 


rr moved peer illon ot hydro il 
‘ot » 21 hour le 
il le wed tow 


itlention to the 


require ! “on 


vithout eAXCOESSsIVE 


Direction of Flow | Normally uy 
discus ed Provi 


brane kflowin 4 


sCcTeetis be 


sard i previou ly 


TL ire often made for 
the event the desiccant 


corre plu ed with 


sediment 


Regeneration Requirements — The 
imount of heat required lor regenera 
conside ra 
Part ID) 
maltler vessels and 
used the 


folloy ine 


ubject to thr sii 
lier i with 
dine Howevel 


tion 
natural va 
to the 
ommontly 
healt le ad i less The 
included nh thn hy 


lon er evel ( 
he irly 


| 
mitist " tlanes 


stock and 


ke siccant 


with the 
of the 


ke siccants 


Phe latter 
the internal 


Inasmuch as 


varies 
prorasity 
most have a 
total porosity of about 75 percent the 
total holdup stock at LOO percent sat 
taken as that 
times the desiccant plus that 


in the rest of the vessel | pon draining 


uration may be heure 


volume 


the bed prior to regeneration only that 
stock in the 
would be 
to di place the hvdrocarbon the actual 


pores and on the surface 


Since tends 


retained water 


quantity is a function of the degre 


of saturation 


Exit Dew Point Needed The 


dew point needed is a function of the 


exit 


' 
service in product prupee lime SeTVICct 
it is only necessary to reduce the water 
than that held in a 


solution at the low line 


content to less 
saturated 
temperature, [It is customary for design 
to use a temperature at least 10 Fb. less 
for satety In this 


often unnecessary to remove 


application it= is 
more than 
water on the 


W-70 percent of the 


iverage during the evel 


seTvice the design exit 
should not 
cases. It is 


that all of the 


In propane 


water content exceed 15 


ppm. mm most common 


though to assume orig! 


removed in order to 
In actual 


the water is re 


nal water must be 
determine desiccant volume 


practice virtually all 


moved by the freshly reactivated desi 


cant regardless of the design freure 


used, In this sense it is impossible to 


exert control over the ce W 


points throughout the cycle unless par 


positive 


tially regenerated beds are ised in 


parallel 


Distillation Drying 
With liquids such as 
tillation 


Figure 6 is applicable 


propane au dis 


drving system as shown in 
Normal speci 
this 
system with lower initial and operating 
costs. In addition the exit 
tent is easily held constant throughout 
the evele 


By proper 


heations can be obtained with 


water con 


design the feed may lb 
introduced on or near the 
and the 
stripping 


top plate 
problem resolves to simple 
The number of plate s neces 
function of the 
By this 


operation ts simplified since no reflux 


sary is therefore a 


desired s¢ paration means 
svstem is mecessary 
Phe effectiveness of distillation dry 


ing is limited by 


The latter prohibits its effectiveness 


in product pipe lines 


hlou 
As shown in Figure 6 the condensed 
with the wel 


Diagram 
overhead is combined 
feed. the combined stream entering a 
free water knockout. At this point the 
free water phase is withdrawn. The 
phase containing the hydrocarbon plus 
is then fed to the 


top of the stripper with or without any 


any soluble water 


preheating. as necessary. The water 
rich overhe ad Vapor ts condensed hve 
fore combining with the wet feed 
The hot dry 
leaves the bottom of the column where 
it exchanges any heat 
the feed. is further cooled by the prod 


uct cooler and then eoes to storage or 


hydrocarbon product 


necessary with 


future processing 


Dh sign Fac fors 
fractionation 


As it all 


is necessary to 


processes it 
able to 
predict, the vapor liquid equilibrium 


have. or be 
relationships. Experience has shown 
that the assumption of ideal solutions 
results in the 


excellent region 


and the 


Ives 


where gas hydrocarbon rich 


liquid are the only phases present. In 
other 
tions will be found applicable. 


the more general case correla- 


If the vapor pressure of pure water 


is assumed to be substantially the 





acid) 
cutle 


sritten as 


Odrve published 


system 


COMM parison on 


hexane shows less than 5 pet 


values obtained 
Inn the 


of experimental equilibrium 


cent deviation in. the 


from Equations (3) and (5) 
abse nee 
data, either equation may be used for 
design purposes 
Phe presence of free water in the 
feed limits the drving ability of the 
column if the greater 
than the dew at the 


top column conditions. The additional 


water content ts 


pont composition 


water has to flow down the bottom of 
the column. Consequently efficient re 
critical 


moval of the free water is 


shing 


Figure 6 (above 
Flow sheet of a distil 
lation drying system 


Figure 7 


100 percent efficiency 
knockout the 
feed is al 
Pub 


show 


However -ihiet 


is never obtained in the 
concentration ino the 


than at 


water 
Ways saturation 
lished 
these concentrations to be 
ble the solubility In 
solubility times 1.25 is 
the feed concentration if an 
efficient free water knockout is pro 
vided. Revardless of the design of this 
vessel a mir clement at the inlet 


st paration 


data on a hexane plant 


nearly dou 
design the 
satisfactory for 


water 


is advisable to aid in the 
Sullicient 


fest must 


settling time 
then be 


provided in addition to the necessary 


of the phases 
is determined by 
capacity to level out any surgins 
present 

The allow ibvle 
least partially a 
and the 


presenet of 


velocity through the 


interface is at fun 


tion of the relative densities 
diffusion. In the 


velocity of 40 


ease of 
feet per 
Veloce 


have 


heavy oils a 


hour has satisfactory 


ties of OOO feet per 


proven 


hour heen 


successfully used in propane systems 


Since interfacial area is critical eco 


nomics normally dictates the use of a 


horizontal vessel 


Stripping Column Specifications 
tI] material 


For a given feed the over 


balance is fixed by the desired bottom 


his determines the overhead 
then 


and top temperature 


product 
composition It is necessary to 
fix the pressure 
so that the 


the overhead is 


dew pornt composition of 
that the 


removed at 


~tle h proper 


amount of water may be 
that pont Ata 
bubble 


produc t is the 


given pressure the 
pont of the desired 
bottom 


of material and energy 


bottom 
temperature 


Then by means 


wv —E FRACTION WATER 


Log-Log McCabe-Thiele diagram for a 


butane-water system 


hulaneces the propel feed te rnp ratures 


may be determined, In order to pers 


vent excessive reeveling of 
the overhead th 


normally be at, o1 


propane 
from feed tempera 
ture will near. the 
suluration toniperacu it the column 


This 


number of plates and the re 


pressure however, is a function 
ol the 
boiler 

The diameter i 
ly the 
tions a downcomer area of 15-20 pet 
cent of the 


adequat Phe 


temperature 

usually governed 

liquid load. For most applica 

cross-sectional area is 
liquid velocity should 

second with 


not exceed 0.6 foot per 


0.4 being a more common figure, The 
resultant area obtained may be checked 
load by any one of several 
that 
operators 
install 
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What's New in Manufacturers’ Literature 





Corrosion Protection 
Trantex Tape, a new cold i 
ipe line wrap developed by Johns- 
ville, is described in a recently pub- 
lished six-page folder. The folder is de- 
signed to be a source of ready-reference 
data on this new-type corrosion pro- 
tection for underground gas and oil pipe 
lines and over-head piping. It is in- 
tended for use by corrosion engineers, 
operations engineers, maintenance de- 


partments of oil and transmission lines _ 


as well as gas distribution companies, 
process industries and utilities. 

The important advantages of Tran- 
tex Tape as a pipe line protection ma- 
terial are stressed in the folder, which 
illustrates and explains where and how 
this coating material can provide econ- 
omies in specific field applications. 

Circle No. 1 on Postcard 


Uses of Purifiers 

“End Dirt and Moisture Problems the 
Hi-ef Way” is designed to help engi- 
neers, production executives and main- 
tenance personnel in cleanin ag 4 mois- 
ture, mist, dirt particles and other en- 
trainment in pipe lines and equipment. 
The V. D. Anderson Company folder 
describes the many uses of purifiers 
(mechanical separators) throughout the 
petroleum, chemical, food and other in- 
dustries as well as ia all steam genera- 
tion and distribution systems. 

How purifiers can pay for themselves 
on live steam, exhaust steam, com- 
pressed air, vapor and lines is ex- 
plained in this technical bulletin. 

Circle No. 2 om Postcard 


USE THESE CARDS 
To Get 


COPIES OF CATALOGS 
And for More 


Tahaclaaalehalelamela’ 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That's all there is to it. No post- 
age is required if card is mailed in 
U.S.A. Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Versatile Swing Joints 

Barco swing joints are described in 
Barco Manufacturing Company's new 
Catalog No. 400. Specifically designed 
for loading and unloading handling oils 
and gasoline, gas and many chemicals, 
the joints may be disassembled without 
detaching from the piping. They will 
also handle air, water and hydraulic 
fluids, according to the bulletin, 

The folder contains a chart showing 
the temperatures and pressures at which 
the joints are suitable for 360° recipro- 
cating “swing.” 

Circle No. 3 on Postcard 


Instrument Transformers 

The 1953 edition of the G-E Instru- 
ment Transformer Buyer's Guide has 
been made available by General Elec- 
tric Company. The publication contains 
basic, up-to-date i:formation on the 
complete General Ekctric line: ratings, 
ASA accuracy classifications and prices 
of all G-E indoor and outdoor — 
tial and current transformers, Known 
as GEA-4626F, the booklet also gives 
listings of ratio and phase-angle tes 
plus tables covering the mechanical an 
thermal limits of current transformers. 
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What's New in Manufacturers’ Literature 





Simple Recorder Controller 

The restyled Foxboro Circular Case 
Controller is described in a new 16- 
bulletin issued by The Foxboro Com- 
pany. The bulletin shows typical “poli 
cations of this instrument in the food, 
textile, metal and ceramic industries and 
discusses each unit of a pneumatic con- 
trol system, from the measuring element 
to the control valve. 

A section of the installation diagrams 
and text is devoted to on-off and pro- 

rtional control, ———s how to se- 
ect the appropriate controller action to 
match the demands of a process. Instru- 
ment components and their individual 
functions in the control of such equip- 
ment as storage type heaters and re- 
frigerators, retorts, kettles, kilns and 
dryers are thoroughly covered, 
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Velocity and Corrosion 
“Effects of Velocity on Corrosion by 
Water,” a new eight- bulletin issued 


i unpub- 
lished data with emphasis on iron, zinc, 
and their alloys. 

The booklet points aut that velocity 
by itself has little inherent effect on cor- 
rosion but does have a decisive effect on 
many factors that control corrosion rates. 

lly, corrosion increases with ve- 
locity, but the effect may be just the 
Opposite, according to the publication. 
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Power Distribution Guide 
Plant engineers will find “Industrial 
Power Distribution Idea Book” a guide 
for electric power distribution practices 
eee et Seok een, Ta Spee 
t - 
announced by General Electric Com- 


y. 
It covers utility distribution practices; 


buying electric power; what 


yr pak 
to do when a ce 
is available; application of primary 
switches and —_— breakers; types ~_ 
arrangements primary cables; an 
types of load-center distribution sys- 


tems. 
The booklet also discusses the use of 
branch feeder switches, Starters and 


ington Corporation’s 

new bulletin, W-483-B2. The booklet 

covers both the Herringbone Gear 

Type, with capacities to 5000 lons 

Baio to 100 psi.; and 

the Sliding-Vane Type, with capacities 

to 1000 lons per minute, pressures 

a = oF ook bulletin is complete with 

oO! ication, coverage charts, 
mountings and dimensions. 
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This item supplements Instruments, Inc., data 
on page 596 of The Refiner Catalog, 20th 
Edition 
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N almost every country in the world and 
if every state in the union where you find 
petroleum refining you'll find McKee engi- 
neering. Every year sees an increase in the 
number and size of projects designed and con- 
structed by McKee . . . new names added to 
the list of countries in which McKee has 


executed contracts, 


The reason for this steady growth lies in the 
excellence of McKee engineering, the sound- 
ness of McKee construction and the close coor- 
dination of these functions with expeditious 


purchasing services. That’s why oil men from 


all over the world come to McKee again and 


again for engineering that means assured results. 
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ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York e Tulsa, Oklahoma e Union, New Jersey « Washington, D. C 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canoda: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 





What's New itn Equipment 


Pounds-Sensitive Flowmeter 
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New Spacer Type Gear Coupling 
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Cast Steel Valve Data 


kdward Valves, Inc., has published 
new YO- pane catalog covering its Cas 
nm 


steel valves. Included is intormatr ! 
globe, angle and check valves in 300 
600, 900 and | OO pound pressure classes 
Parabolic disk valves for hand or mo 


tor control of volume are also described 


The new’ booklet contains, in addition 


the standard information on construc 
tion features, dimensions, weights, ete 
complete data on material specifications 
preparation of welding ends, flange fac 
ings, pressure-temperature ratines ane 
other technical information required f: 


valve selection 
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There is no substitute — 
tor water 









--.and there is no substitute for experienced engineering 


in developing a dependable water system 


Nothing has ever taken the place of water among the for its particular job. For the best 


basic needs of man. And nothing will ever take the place there is no substitute for Layne 
ft safe, sun expenenced enginecring in developing a 


Let Layne engineers help you 
PLAN AHEAD on your water needs 


Gependable wate! supply 

Layne’s reputation as the world’s most experienced Layne welcomes the opportunity to share in long-rangé 
developer of well water svsterms was earned by engineer: planning for water-system needs. Contact your nearest 
inv skill every ste p ol the way from on-the spot co Lavne Associate Coon pany or write Lavne & Bowler 


] q 
ogical surveys to the precision designing of cach pump Inc... General Of fies Memphis 8, ‘Tenn 


WATER WELLS 
VERTICAL TURBINE PUMPS 


ciate Compan Throuehout t 


What's New in Equipment | 


Deaerating Heaters 
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Lightweight Pipe and Fittings 
\lcoa Alumuinut Pipe and 


Compact Centrifugal Pumps 
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Another Example 
oy 
Lfficient Power 


’ at Lower Cost 





® Look at the size of the building . and the neat 
compactness of this 4400-hp GMV compressor set-up. 
Here, at Depew, Oklahoma Natural Gas Company is 
equipped to handle approximately 160,000,000 feet 
per day with a suction pressure of 500+ and a mini- 
mum injection pressure of 800 +—a lot of compressor 
work with a minimum of installation and operating 


overhead. 


Note also that these Cooper-Bessemer V-angles are 
driving 5 compressor cylinders per unit. . . in other 


words, a compressor cylinder for every crankthrow. 





Add up the advantages you stand to gain with 
Cooper-Bessemer V-angles—proved month-in-month- 
out availability, unmatched compactness, and over- 
all operating efficiency that has yet to be equalled! 
Get all the facts. You'll see why Cooper-Bessemer 
V-angles are preferred units in every type of heavy- 


duty compressor service. 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco 
Seattle, Wash. 








Shreveport, la. St. Lowis, Mo. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Los Angeles, Calif. 





MOUNT VERNON, OHIO — GROVE CITY, PINNA. 


Caracas, Venezuela Gloucester, Mass: Tulsa, Okla. New Orleans, lo 


LOOKING DOWN YOUR PIPELINE ... 


. what do you see? Dependability . . . or frequent failure; long, 
economical life . . . or costly maintenance; W-S FORGED STEEL 
FITTINGS . . . or the ordinary kind that are a source of constant 


trouble and expense? 
W-S Screw-end and socket-weld fittings are the only type that be- 
W, come integral parts of your steel pipe-lines . . . their forged steel 
a= construction matches that of the pipe or tubing in chemical and 
S physical properties, in strength, weight and resistance to pressure 
... heat. . . corrosion. 


Whatever your pipe or tubing application, you can profit from the 
permanence of W-S Fittings. Initial cost is often Jess; final cost is 


always /east. Literature is available . . . write for it. 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
128 ALDENE RD., ROSELLE, NEW JERSEY 





Catalogues—Equipment Literature 
Offered in the Advertisements 


Copies may be obtained easily and without cost by 
using Reader Service Posteard. Just circle on the card the 


identifying number. Posteards are opposite page 160. 
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All Metal 


THERMOMETERS 


WESTON “Gobanend 


170 


The heart of the modern, dial-type 
thermometer is the all-metal temper- 
ature element. Developed over 15 
years ago, the WESTON all-metal ele 
ment has plenty of proof behind it. In 
fact, the dependable accuracy of this 
unit has made the readable WESTON 
thermometer favorite for laboratory 
use as well as for all industrial tem- 
perature needs. For extra dependa- 
bility, specify WESTON all-metal ther 
mometers ... available in the types, 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- 
cal Instrument Corporation, 614 Fre- 
Newark 5, N. J 


linghuysen Avenue, 


Ronges 
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INVERTED BUCKET IRAPS. Catalog No 
68-H. Strong, Carlisle & Hammond C 
See page 25! 
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Wilshire Oil’s Board Approves 
Plan for Dissolution by 1954 
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most effective gum inhibitors known 


Tenamene gum inhibitors have set the standards of the industry 
for over 15 years. No known inhibitors are more effective in 
preventing gum formation. 

They're economical too. For example, as little as 5 pounds 
of Tenamene | may be needed to treat 1000 barrels of gaso- 
line—at a cost of approximately 2/2¢ per barrel. 

The use of Tenamene 2 results in an extra dividend for 
refiners. It can be used as a combination sweetening and 
inhibiting agent to save time, materials and equipment. 

Send for the Tenamene booklets listed in the coupon. They 
contain interesting general information about gum inhibiting 
and sweetening as well as specific data about the Tenamenes. 
Our Petroleum Chemicals Laboratory will be glad to make 
tests and recommendations on any of your inhibiting or sweet- 
ening problems. 


Eastman Chemical Products, Inc., 


Eastman 
CHEMICAL PRODUCTS, i 


STREET 


SALES REPRESENTATIVES: Eastman Chemical Products, Inc., Kings 
port, Tennessee; New York—260 Madison Ave.; Framingham, Mass 
—7 Hollis St.; Cleveland —Terminal Tower Bldg.; Chicago—360 N 
Michigan Ave.; St. Louis—Continental Bldg.; Houston—412 Main St 
WEST COAST: Wilson Meyer Co., Son Francisco—333 Montgomery 
St.; Los Angeles—4800 District Bivd.; Portland—520 S. W. Sixth 
Ave; Seattle—82! Second Ave. 


lenamene 


EASTMAN 
GASOLINE 
ADDITIVES 


Chemical Sales Division, Kingsport, Tenn 


Send me copies of your booklets 


ond 


Gentlemen Inhibiting Motor 


Fuels with the Tenamenes Tenamene 2 Inhibitor Sweetening 
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TENNESSEE EASTMAN COMPANY, K 


gsport 


Tennessee of EASTMAN KODAK COMPANY 
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Meet Our Authors 


E P. King o R. W. Mecklin 


Relaxing Do Si Do Bridges, Refineries Sate 
Fills Author's Leisure Author's Creative Urge 


E. P. King, ‘ y, 4% : . William E ser 


Sherwood's Writings 
Marked by Regularity 


Peter W Sherwo vd 
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R. W. Mecklin, L. A. White and W 
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ENGLAND 


Four FW CATALYTIC CRACKING UNITS 


With a combined capacity of 147,000 barrels a day, these 
four Foster Wheeler catalytic cracking units represent an 
important contribution to the world’s petroleum facilities. 
@ one more proof of The first three units, each with a charging capacity of 25,000 

FW leadership in bbl per day, are currently in operation. The fourth unit, 


fluid catalytic cracking with a capacity of 72,000 bbl per day total feed, is under 
contract and scheduled for completion in 1954. 


@ one customer 


FOSTER WHEELER CORPORATION Fo STER iW WH EELER 


165 Broodway, New York 6, N. Y 


Petroleum Kefine» 





Meet Our Authors 


William E. Wilbur P_ DM. Reilly Albert F. Sperry Peter W. Sherwood 


Spare Time Pays Off for Canadian Engineer 


Pat \ < iF er ( pora | kar emiuca ind explo 


Author Builds Name 
In Automatic Control 


Albert F. Sperry, “lat 
ents in Monit 


Petrochemical Exhibit Set for Petroleum Exposition— 

Members of the recently established petrochemical exhibit committee look over the layout of o 
prospective exhibit for the forthcoming International Petroleum Exposition to be held in the Hall of 
Science in Tulsa, May 14-23. Left to right: Dr. Isaac Drogin, director of research, United 
Carbon Company, Inc.; Leroy Donald, manager, chemical sales division, Lion Oil Company; R. M 
Leader, Phillips Petroleum Company; John A. Britton, Jr., director, Enjay Company, Inc.; and 
Miller W. Conn, manager of the market development division, Phillips Petroleum Company, who 
is chairman of the group. Not shown is Robert A. Douglass, regional sales manager, Ethyl Cor 
poration, who is also working with the committee 

Another outstanding exhibit ot the Exposition will be the refining division which will emphasize 
the advancement in refining and manufacturing processes during the past five years 
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WHO'S MEETING 


American Chemical Society (123rd 
National Meeting), Hoteles Bilt- 
more and Statler, Los Angeles 

Amertcan Inatitute of Mining and 
Metallurgical Engineers (Annual 
Joint Meeting of Petroleum, 
Metals and Mining Branches), 
Statler Hotel, Los Angeles. 

National Asen. of Corrosion Engineers, 
(1953 Conference and Exhibition), 
Hotel Sherman, Chicago 

Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
liotel, San Antonio, Texes 

Soctvey of Automotive Engineers, 

ational Production Meeting), 
Hotel Statier. Cleveland Obie. 


American Society of Lubrication 

Engineers (Annual Meeting and 
thit), Hotel Statler, Boston, 
Maes. 

Canadian Inet. of Mining and 
Metallurgy (Annual General 
Meeting), Hotel Fontenelle, 
Omaha, Nebr 

National Petroleum Association 
Semi-Annual Meeting), The 
Macdonald, Edmonton, Alta, 
Canada 

Southwestern Gas Measurement 
Short Course), Untversity of 
Oklahoma, Norman, Okla 

American Inetitute of Electrical 
Engineers (‘Southern District 
No. 4), Louteville, Ky 

Interstate Oil Compact Commission 

nti Penge , Roosevelt 
Hotel ew Orleans, La 

American Inet. of Chemical Engineers 
Joint Meeting with Chemical 
Inet. of Canada), Royal York 
Hotel, Toronto, Canada 

Independent Petroleum Assn. of 
America (Midyear Meeting), 
Jefferson Hotel, St. Louls, Mo 

American Petroleum Institute 
Sisth Midyear Meeting of the 
Safety and Fire Protection Com 
mittee), Galvez Hotel, Galveston 
Texas 


APK 
to 
May ! 


Natural Gasoline Association of 
America (Annual Convention), 
Rice Hotel, Houston 


MAY 
4 5 American Petroleum Inatitute 
Division of Marketing, Midyear 


Meeting), Baker Hotel, Dallas. 


Liquefied Petroleum Gas Asen. 
Annual Convention and Trade 
Show), Conrad Hilton, Chicago 

Eighth Purdue Industrial Waste 
Conference, Purdue Memorial 
Union Building, Lafayette, Ind 

Gas Hydrate Control Conference 
Unity. of Oklahoma, Norman 

American Petroleum Institute 
(Division of Refining, 18th Mid- 
year Meeting), Hotel Commodore, 
New York. 

National Fire Protection Association 
Annual Meeting), Edgewater 
Beach Hotel, Chicago. 

Short Course tn Gas Technology 
Kighth Annual), Texas College of 
Arts and Industries, Kingsville. 
Texas. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), 
Broadview Hotel, Wichita, Kans. 


American Petroleum Institute 
Division of Production, Pacific 
Coast District Spring Meeting), 
Hotel Statler, Los Angeles. 

Soctety of Automotive Engineers 
Summer Meeting), The Ambas- 
sador and Ritz-Carlton, 

Atlantic City 

American Institute of Electrical 
Engineers Summer General 
Meeting), Chalfonte-Haddon Hall 
Atlantic City 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Conrad 
Hilton Hotel, Chicago 

Petroleum Equipment Suppliers 
Association ual Meeting), 
Broadmoor Hotel, Colorado 
Springs, Colo 

American Soctety for Testing 
Materials (Annual Meeting 
Chalfonte-Haddon Hall, 

Atlantic City 
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Shell Chemical Marks 800— 

Two years and 68 days of operation without 
a lost-time accident! Robert C. Mobley, head 
fire and safety inspector, and Charles H. Hahn, 
chairman of the employe safety committee, 
mark it off for the 375 employes of Shell Chem 
ical Corporation's butadiene plant at Torrance, 
Calif. The company estimated this as the equiva 
lent of 51 years without an accident in the 
home of an average family of four persons 

At the Torrance plant, the safety program is 
handled entirely by a committee of 15 employes 
who meet once a month to process safety sug 
gestions. They have adopted all but two of the 
116 suggestions received to date from employes 
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Noted by DPA Progress Report 
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PAD Estimates Avgas Shortage 
Will Continue Into Next Year 


Even though industry ts making 
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The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 

outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ... and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UN LIMITE DO a | oc 2°93 ee me we th, ouT Y 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 
Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - 0 D Foster 


Pittsburgh Foville-Levally, Chicago - Lester Oberholtz, California - Gordon D Hardin, Louisville, Kentucky 


March, 1953 1 Gulf Publishing Compan» 
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Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Platecoil, heats or cools 50°. faster and 
lakes 50° less space in the tank. It simplifies 
maintenance and saves hours of downtime 
Write for bulletin P78 today! 


Engineering Award Presented 
To Dr. Eglott for Leadership 


Dr. Gustav bglofi 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 7 ananin 


PLATECOILS COOL - one K-D ee ae 
QUENCH Oil TANK psig my hgrahar apie oa ‘heh chest 


FOR Vy THE COST other case histories 
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REPLACES PIPE COILS 








+t Lankford Replaces Burr as 


oileiti Chief of Mines Bureau Division 
Coil-itis — Diagnosed 

as tank heating and Jonathan LD). La n aj 
cooling problems. pointed chiet of t R Ke 
Platecoils the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 














MANUFACTURERS OF 


Here’s a sure “‘system’”’ for beating 
boiler water treatment problems! 





IT’S A 
TYPICAL 
MILTON ROY 
“PACKAGED” 
SYSTEM 

FOR BOILER 
WATER 
TREATMENT 


MALTON ROY SULPHITE SOLUTION TANK 


In these days of insistence on 


production efficiency, engineers 
turn to Milton Roy for dependable 
continuous treatment of boiler 
feed water. Here are just a few 


reasons W hy: 


Milton Roy automatic “ packaged”’ 


systems are engineered by spe- 


cialists in Controlled Volume 
Pumping. The use of Milton Roy 
Controlled Volume Pumps in these 
assurance of 


Systems 1S positive 


precision control and metering of 


CONTROLLED VOLUME 


FEED WATER HEATER 


TAPPED AND FITTED SY _ 
APPROVED METHOD 





SULPHITE FEED SYSTEM 


chemicals at any pressure require- 
ment. The patented non-clogging 
liquid end step-valve design of 


these pumps contributes materi- 
ally to the efficiency of the system. 
Power plants and public utilities, 
both large and small, attest the 
record of uninterrupted service 


Milton Roy 


supplied by pumps 


and equipment 
These packaged systems are Cus- 


tom engineered to specifications 


All necessary accessory equipment 


MILTON 


1315 EAST MERMAID LANE 


MILTON ROY CHEMICAL SOLUTION TANK 


PUMPS AND AUTOMATIC CHEMICAL 


AGITATOR 


LOW LEVEL CUT-OUT AND 
ALARM SYSTEM 


MOTOR STARTER 


PRESSURE RELEF 


VALVES 
=| 
“ Tes 
Pa: aA 
Fa sh P i> 
Sa S 


| 
INTERNAL TREATING SYSTEM WITH 
(NOEPENDENT CONTINUOUS FEED OF 
CHEMICAL TO EACH BOILER 


wy 


' 


is supplied—solution tanks, 
covers, gage glasses, low-level cut- 


outs and alarms, motor starters 


and agitators as needed. Obvious 
result from one 


benefits using 


source of supply. 


Milton Roy supplies systems 


and external water 


handle all 


meet all 


for internal 
treatment to treating 
chemicals to capacity 
and 


W rite 


plete information 


pressure require ments 


to our engineers for com- 


COM PANY 


PHILADELPHIA 18, PA 
FEED SYSTEMS 


179 
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marck, N. Dak. Dr. Burr will continue 
to serve the Bureau as a consultant 
\ chemical engineer by protession 
Lankford has been stati med with the 
Bureau at Rifle, Colo. The headquarters 
Region V is in Minneapolis 
Dr. Burr became supervising engineer 
f the Bureau's lignite gasification pilot 
plant at Grand Forks in 1947 He be 
chief of the Region V Fuels Tech 
1949 


McCurdy Succeeds Oostermeyer 
As President of Shell Chemical 
Jan Oostermeyer, president of Shell 


quick answers aon cummins 


to refinery painting problems 
new guide tells WHAT paints to use WHERE! 


Here's practical, convenient help in selecting the right 


refinery finishes—for decoration and protection of all , ’ 
types of surfaces, from floors to refrac tionating towers. ser the war'> Sonate a 
It's the most complete book on the subject Sherwin- France's first plant for ¢ 
Williams has ever published. : ' 
An important feature is a 6-page check chart, which 
tells at a glance what finishes to use for each refinery 
structure, for each structural material. The recom- 
mendations are based on extensive refinery applica- 
tions through many years, under all types of operating 
conditions. Included are suggestions on proper sur- et Pot A es os ay Dg ao 


bret 


Ss, EMDR) i eat 


face preparation, steps to take in painting, what to 


avoid. It's fitted to your needs, to your methods. 
Sunray Oil Transfers Riggs to 
Oklahoma Refinery, New Post 


write The Sherwin-Williams Co., Petroleum Division, . i R 
Vth ‘ 


Cleveland 1, Ohio. 


Ask for your copy. Write for Brochure A-770. Or 


SHERWIN-WILLIAMS 
Ferguson Named to New Position 


PETROLEUM FINISHES \. Kingsley Ferguson has been ap 


ted resident 


Petroleum Refine 
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%Proportioneers% Micro-Feeder answers the 
special needs of pilot plant or laboratory opera- 
tions requiring continuous small quantity feeds 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- 
rate prediction of the full scale end result. 

A precision ground plunger is forced into the 
fluid-filled cylinder at a readily adjustable, pre- 
determined rate. Since the fluid is forced out of the 
cylinder by the uniform progress of the screw- 
driven plunger, there can be no fluid loss due to 
valve action or changes in plunger speed. The 
cylinder may be jacketed or insulated to maintain 
uniform conditions. The standard MicroFeeder is 
available in models for feeding from 1.0 cc to 800 cc 
per hour and for maximum discharge pressures up 
to 2000 psig. Special Micro-Feeders can be fur- 
nished for other conditions. Ask for recommenda- 
tions and Bulletin SM-3005-2. 


Write to %PROPORTIONEERS, INC.%, 41: 


Technical service representatives in princip ities of 


a 


METER ACCURACY 


IN FLUID FEEDING 


Stepless Stol man- «= 
ual feed rate adjust- ™ 
ment while in opera 

tion. 


Multiple change 
gear ass embly fc r 
increasing or de- 


creasing base rate. 
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Micro-Feeder Applications 
include... 
. Catalyst Testing 


. Additive Injection 


Carburetion of Fuels 


. Explosive Mixture Analysis 

. Calibrating Instruments 

. Porosity Determination 

. Laboratory Titration 

. Injection of Vitamin Concentrates 


. Toxicity Measurements 





Harris Ave., Providence 1, R. I. 


the United States, Canada, Mexico and other foreign countries 








GUIDEPOST TO 


The Ljungstrom ir Preheater 


Every year, the process industries consume hundreds of millions of barrels 


The Ljungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accu@mwu 
lators. As the rotor revolves, 
the heat is transferred from 
the waste gases to the incom 


ing cold oir 


of fuel. Refineries alone, for example, use up more than 200,000,000 barrels 
annually for processing crudes. This vast quantity of fuel represents 
probably the greatest single item in operating expense. If lower costs are 

to be realized, serious thought must be given to heat-conservation 2quipment. 
The Ljungstrom Air Preheater offers the process industries a chance to 

save as much as 20% of the fuel needed for process work. This fuel saving, 
plus the added benefit of increased production, makes the Ljungstrom 

an eminently practical piece of equipment to be considered wherever 

fuel is burned. 

Check today to see how the Ljungstrom Air Preheater will pay for itself 

in just a few months — and give you impressive savings for years to come. 
Call or write The Air Preheater Corporation for full details. 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y 
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R. C. Smith Becomes Partner 
In New York Engineering Firm 
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SAFE ee@e 
SURE 
PROTECTION 


NATIONAL 


FOAM SYSTEM INCORPORATED WA 
WEST CHESTER, PENNA. 1) Ald 
Headquarters for Foam Fire Protection 





Here's what the Posey Iron Works offers to assure oil men of safety 
and soundness in pressure tanks: 

1. A practical, workaday knowledge of peak loads pressure... 
reserve capacities .. . fire protection requirements . . . steels . . . alloys 

and specialized construction as they relate to the oil field. 

2. Advanced inspection techniques that reveal flaws prior to ship- 
ment. These techniques include x-ray . . . hydrostatic . .. and hammer ' ys 
tests. Tanks are tested to a considerable excess over working pressures. r™ 

3. In welding Posey Iron tanks, only modern equipment and quali- Alloy steel pipe fab 
fied welders are used. Edges of plates are always properly prepared. ricated by the Posey 
That's why tests unvaryingly show a high degree of joint efficiency in fron Work eee 
vessels built by Posey Iron. 

4. Posey Iron construction fully meets the ASME code for unfired 
pressure vessels. Products are designed and built to comply with the 
requirements of the ASME; API-ASME; API and other codes. The 
Posey Iron Works is authorized to apply the appropriate code symbols. 

“Play safe” — ask Posey to bid on your pressure vessels. 


ery usSé 


Fractionating column 
(awaiting shipment) 
for high octane ‘avi 
ition. gasoline 


To ou, ID. x 133° high 
RR a ages) 7. “oe i ee 


POSEY IRON WORKS, INC. 


Sleel #tlale Livéston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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Aramco Names Harper Manager 
Of ereuuayentariny Oil Supply 
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qu al portion 
Philips Company has 
eduled ts fourteenth semi-an | 
X-Ray Diffraction School for the week of 
April 20-24 at the cor par y's appli ation 
| t Mount Vernon, N. Y¥ 
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Six AIOC European Refineries 
Increase Throughput Over 1951 
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Two General Petroleum Vets 


Retire After 73-Y ear Service 
W. M. Manley and Lloyd H. Mathews 


two men with long supervisory service 
retired from Petroleun 
ration 


have General 
( rp 
retires atter more than 4 


refinery and production opera 


Manley 
ears im 
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This Picture 1s wortn 
1000 WORDS 


1 “it's fun to watch 


the scenery; it's safer 
to watch the road.” 


2 “All right then... 


you won't moke that 
mistake again!” 


CLARK 


EQUIPMENT 


WHEN IT COMES TO TRAINING 
industrial truck operators, one picture is 
worth a thousand words. Clark’s new 
“Safety Saves’’ movie is the only driver 
safety-training film in the materials handling 
field. It’s a 30 minute sound movie, filmed 
entirely ‘‘on-the-job’’, and it’s available to 
you on a loan basis. 


You (and your drivers) will see hair-raising 
examples of how not to handle a fork truck, 
as demonstrated by Willie the Cowboy. 
After you’ve seen Willie’s way, you'll see 
the safe, correct way to drive and take 
care of a truck. To help cut accidents and 
improve driver performance, all your 
drivers should see ‘‘Safety Saves’’. Use the 
coupon to indicate when you want it-- the 
only cost to you is return postage. 








WNDUSTRIAL TRUCK BIVISION - ~ pane EQUIPMENT COMPANY + MATT CREESL6| MICHIGAN 
Send “Safety Soves™ Oocte wonted 
Alternate dotes —EEEE 
Nome — 
Firm Name 


Address 








For Better 


MIXING 


It's no accident that 
INTERNATIONAI 
MIXERS are steadily 
gaining in favor 
throughout the pe- 
troleum industry. 


In step with today's fast moving devel- 
opments, this Company has maintained 
a continuous Laboratory, Engineering 
and Research program to improve the 
theory and practice of mixing. This 
research is immediately published and 
made available to the industry in im- 
proved models and designs. INTER- 
NATIONAL also maintains a customers’ 
service Laboratory for test runs on your 
product. Results are of course, safe- 
guarded against exploitation by others 
and cost free. 

INTERNATIONAL Representatives are 
located in principal cities in the U.S. and 
throughout the world. These sales and 
service representatives are always avail 
able should service be necessary, and are 
right behind the INTERNATIONAL Per 
formance and Workmanship Guarantee 

It costs nothing to find out how the 
INTERNATIONAL organization can help 
you with your mixing problems Send 
for catalog and full information. 


INTERNATIONAL 


ENGINEERING, Inc. 
DAYTON 1, OHIO 


NEW YORK —17 Park Row 
CHICAGO — 407 S. Dearborn St. 
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ons with General Pet 
ited ce mpanies He has 
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Kelley Leaves Atomic Energy 
To Join Catalytic Construction 


Catalytic Construction Company as 
appointed Wilbur E. Kelley, formerly 
manager « ! New York Uperations 


mis 
OmMmMiIsstot 
president in charge 
of engineering. He 
will direct all eng 
neering phases of the 
hipaa y's activities 
the oil rehning, 
chemical ; ( petro 
chemical fie This 
vill include the proc 
ess design, as well as 
engmeermeg, design 
ne and drafting 
the numerous pro) Kelley 
ects Catalytic now 
has underway in t S. and Can: 
Kelley, who held Atom 
n from May, 1947, was 
a technical advisor 
then | S. rep 


N. Atomic Energy 


PAD Order Regulating TEL in 
Avgas to Run Until Next Year 


Petroleum Administration for Det: 
rder Ni } 


lead used 11 al 


vill likely not revoke 
ulating tetraethyl 
before next vear, according to tl 
ion recently expressed by 
Deputy PAD C. E. Davis t 
Commerce Committe 

He told the committe 
pansion program would provide 
cient aveas for 1954 short 
war.” He said the capacity by 
quarter 1955 would be five ti 
rst quarter 1950 capacity, The 
capacity, he stated, is 300 percent 
the capacity of three years ag 
demand has imereased in lk 
so that yply is still tig 

Deputy PAD Ed Warren 
plained to newsmen that PAD 4 
expire when the agency does, b 


at rder similar to it would be nece 


tight 


sary to assure adequate supplies « 1 aVea 
He said that such an order w« pi 
ably be issued by one of the 


vertment igencies p ssibly 


PAD Official Urges Expansion 
Of U. S. Lube Oil Facilities 


Deputy PAD J. Ed Warre: 
emphasized the need for more 
production facilities following 
survey which showed that expe 
pacity on January 1, 1954 woul 
4000 barrels a day above the 
” January A 28,000 
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Hazardous areas B = 
in this plant are 
lighted by P 
cruegtint TING FIXTURES 
EV Series a a LIGH ING 


Explosion-Proof 
and Raintight 
Lighting 


Fixtures .- - EXCEED the requirements 
for service in 
highly explosive atmospheres 





To be safe for use in such locations, the fixture must 
operate at a temperature below the ignition temperature 
of the gas-air or vapor-air mixture. Also, the fixture must 
be so strong that it will resist internal explosions without 
damage and so tight that it will prevent the escape of 
flames or burning gases which might ignite the surround- 
ing atmosphere 

Crouse-Hinds EV Series explosion-proof and raintight 

Crouse-Hinds offers a complete line of industrial lighting fixtures meet all of these requirements 
explosion-proof and dust-tight lighting PLUS a wide margin of safety for extra protection 
fixtures for use in hazardous locations Complete listings are in Crouse-Hinds Condulet 
where fluorescent lamps are desired Catalog 


CROUSE-HINDS COMPANY - 


: Nationwide 
Syracuse 1, N. Y. Distribution 
Through Electrical 


Wholesalers 





For 
Defense 


Project 


erhaps the most interesting feature 
of this Duraspun High Alloy Casting is that four different sizes 
of centrifugal castings are involved. These vary from 34” to 
3%” in diameter. Sections, outlets, collar bands, lugs etc., 
were all welded together in our shop to form the retort as you see 
it in the picture. Assembled weight runs around 7464 pounds. 


High alloy castings is our business—not merely the adjunct 
of an extensive steel founding business. We have the experi- 
ence — 30 years in the static casting division and 20 years on 
centrifugal castings. We pioneered both kinds of castings in this 
country. And we have excellent testing and checking facilities, 
including a 400,000 volt X-ray machine and gamma-ray units. 
If you would like this combination of wide experience, modern 
shop practice, up-to-date equipment and full testing facilities 


working on your next high alloy casting, bring it to us. 
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day expansion was called for in the ex 
pansion goal set up in 1951 

Warren said that the 182,000-barre! 
a-day capacity expected by the begin 
ning of 1954 would be more than suf 
ficient to meet both domestic and ex- 
port demands under present conditions 
but that it would not be enough in all 
ut war 

We have only two choices when we 
consider the lube oil program in the 
light of wartime demands,” he said. “We 
can decide that in case of war we shall 
reduce lube oil quality in order to in 
crease quantity. Or we can decide that 
we shall build production capacity now 
so that we have a reserve of some 5 
percent or more. Because a reduction 
in lube oil quality would mean a lessen 
ing of the efficiency of our mechanized 
military, the second choice is obviously 
the better one.” 


Standard (Indiana) Head Sees 
Million Barrel Capacity Boost 


\ prediction has been made by Robert 
E. Wilson, board chairman of Standard 
Oil Company (Indiana), that the oil 
industry will have increased new refin 
ing capacity by the end of 1953 by one 
million barrels a day over January | 
1951. which was 6,860,000 barrels a day 
This, he said, “should certainly indicate 
that no governmental compulsion o1 
subsidization should be necessary in the 
future to maintain a comfortable margir 
of spare capacity.” 

Wilson noted that “this major in 
crease” has cost the oil industry about 
$900 million, “not counting the expendi 
tures for high-octane aviation gasoline 
or chemical products, and the govern 
ment has not had to finance or aid it 
in any substantial way except for grant 
ng certificates for partial rapid amort 
ation 

He warned, however, that “essentia 
onditions tor a continuation of this 
expansion are better prices and ve 
tax rates.” 


1953 Refinery Expenditure 
Set by Standard of California 


Standard Oil Company of California 
will spend more than $30 million for 
refinery facilities in 1953. This expendi 
ture is part of the company’s announce: 
program of exploratory and develop 
ment expenditures for 1953 totaling $225 
million 

\ large part of the expenditure cor 
signed to refinery facilities is slated for 
imecreasing the « mipatr y's utput of avia 
tion gasoline and the ingredients for 


1 
petrochemicals 


Osborn Succeeds Steidle as Dean 
Of Mineral Industries School 


With the retirement of Dr. Edward 
Steidl dean t the Nel l { Mineral 

dustries at Pennsylvania State ¢ | 
lege, Dr. Elburt F. Osborn, associate 
dean, will assume the post. Dr. Steidle 
dean since 1928, will retire with eme 


itus rank on June 30 


Panhandle Oil Names Jones 
Refining Research Director 


Employment of Bruce Jones as refin- 
ing research director has been announced 


Petroleum Refiner 








New Powerful Weed Killer Cuts Fire Hazards 


for OIL INDUSTRY 


DuPont 


KEEPS GROUND BARE OF WEEDS AND GRASS 


Small quantities of Du Pont CMU kill weed growth starts. 


weeds and prevent regrowth. CMU controls @ Eliminates fire hazards caused by un- 
most species that are a fire hazard around 
tank farms, oil and gas wells, refineries, 
pumping stations, above-ground pipelines @ Saves labor, cuts maintenance costs. One 
and barrel yards. easily applied spray takes the place of hand 
e@ Economical, low application rates usually cutting, mowing and other methods of main- 
keep ground clear through an entire growing tenance. 

season or longer. As little as 40 lbs. per acre 


or 1 Ib. per 1000 square feet often does the job. 


wanted vegetation. 


e Non-flammable, non-volatile, non-corro- 


; sive to equipment. Comes as wettable pow- 
@ Kills most broad-leaved weeds and grass. der to mix with water. 


Best results come with applications before 


Get This Full-Color, Illustrated Booklet E. I. du Pont de Nemours & Co. (Inc.) 
Showing Results With CMU Grasselli Chemicals Dept., A-3 Wilmington, Del. 


Please send me illustrated booklet and other infor- 
mation about CMU. 
Also tells how to use it. For 


your copy, use the coupon. 
Name. 
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BETTER THINGS FOR BETTER LIVING 
-»» THROUGH CHEMISTRY 
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What's Happening 


' () Corporatior Jones 

"RIiIGR(ID"means will maintain headquarters in the Pan 
handle Building at Wichita Falls, Texas, 

and will work with the refinery ar 


Panhandle 


d sales 


most service 


lenartments 

for your money Before joining Par indle Ojul, Jones 
sii) : , 1) 

‘ was with Girdler Corporation, Louisville 

Ky., as chief project engineer. He was 

employed by The Texas Company a 

in engineer in the refining department 

on 4 = 


NPC Re-elects Heads and Hears 
Encouragement from McKay 
Walters S Hallanar Plyt t 
be 


elected « i 


(Company, has en 
the National Pet leur ( 


Standars Oil ¢ 


Drop head 
die sets 


“a” to 2 


These popular extra-handy 


Y NPC Report May Bring Ruling 
=> II Kk: > /' i> On Synthetic Research Program 
Manutacture t synthetic gasoline 
from coal and oil shale is “definitely” 
drop head dies ; 


give you clean threads fast and easily 


* Small, well balanced, clean cutting, these popular 
RIGID ratchet threaders are a pleasure to work 
with. They save you time and effort because heads 
snap into drive ring from either side, won’t fall 
out. Precision-cut alloy dies reverse for close-to- 
wall threads—no special dies needed. 


OOR and OR, 's” to 1”; 111R and 11R, %” to 
14": 12R, 4” to 2”. Conduit dies, too—and free 


carrier with sets. Buy them at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 








»da Ash 

Caustic Soda 

Caustic Potash 
“hlorine 

Potassium Carbonate 
Calcium Chloride 
Sodium Bicarbonate 
Specialty Cleansers 
Sodium Nitrite 
Monochlorobenzene 
Para-dichlorobenzene 
Ortho-dichlorobenzene 
arbonate 
n Chioride 


Ammonium B 
Ammo 
Sesqu 


March, 


arbonate of Soda 
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““WHERE DO YOU GET 
YOUR ALKALIES, JIM? 








‘| ALWAYS GO TO SOLVAY FIRST 
FOR ALKALIES::-Here’s why... 


6 


4 *. 


td 
/ 
ee - 


Fas 
Breas 


- 


coe First off, I’ve found that Solvay always takes 
care of its customers—in good times and bad! I 
know I can really depend on Solvay in a pinch 


I also like the treatment I get from the sales 
staff—always courteous and helpful. And it's 
convenient doing business with Solvay because 
one of their sales offices is located near me. 


In addition, I feel that when I buy alkalies, I 

might as well get the “extras” that Solvay offers 

.. like the Solvay Technical Bulletins that give 

you the kind of information no other technical 

bulletins have. Same with the Solvay Technical 

Service staff, a group that operates on an indus- 

try-wise basis, with men who are experts in 
individual industries 

Publishing ¢ Publicati 


ompany 


had i & 
“ot 
f Za / ae 


Then Solvay has over 200 local stock points 
that practically cover the country, and three 
centrally located plants. This makes for better 
delivery service 


And, of course, I know I get dependable 
quality and uniformity when I order from 
America’s oldest and largest producer. That's 
why I always go to Solvay first for alkalies 


SOLVAY PROCESS DIVISION 


Allied Chemical & Dye Corporation 

61 Breedway, New York 6, NM. Y. 
—_ BRANCH SAMS OFFICES - — 
+ Chicago «+ Cincinnati + Cleveland + Detroit 
+ New York + Philadeiphia + Pittsburgh 
+ SByrecuse 


Howes 
(homeo 


+ Charlotte 
New Orleans 
®t. Louls 


Boston 
Houston + 


1491 





What's Happening 


ess in the best light possible 
ting hydrogenation proce 


ght as possible 


Malco Buys Company Stock; 
May Expand Artesia Refinery 


ret eries Ry 1] N M 


esia 
pt balance 
planne iow the manawement 
crude thy 


tesia plant but 
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a day 
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Chamberlain, Talbutt Named 
Ashland Oil Vice Presidents 


Alex S. Chamberlain, formerly exe 
it, and Palmer ¢ lalbutt 
manager, have 
nts of Ashland 
lalbutt has 


sales 


Ferndale Refinery Set to Begin 


(sener Petrole ( orporati affilia 
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Can you afford to be without 
corrosion-resistant thermometers ? 





Production errors caused by thermom- 


eter failures can be mighty costly. 


The corrosion-resistant, pressure-tight 
construction of Rochester dial ther 
mometers protects you from this sort 
of expensive trouble. And it practical 
ly doubles the life of the thermometer 


under severe operating conditions. 


An exclusive stainless 
stee! welding process 
bonds the case, stem 


\ and nut into a single 


corrosion-resistant unit 


RECALIBRATE ON THE JOB 

Rochester dial thermometers are built 
to stay accurate under rough treat- 
ment. But if an unusually hard blow 
knocks the pointer out of adjustment, 
you can recalibrate it quickly and 


easily by turning a single screw. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochesles 


DIAL THERMOMETERS 
GAUGES 
AMMETERS 


Mm: 





You can order money-saving 
Rochester thermometers from one of 
our specialized instrument representa- 
tives, listed in Sweet's Catalog or the 
yellow pages of your telephone direc- 
tory. Or just mail the handy coupon 
for full details. 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, N. Y. 


send me complete information on Rochester cor 


rosion-resistant dial thermometers 


NAME 
TITLE 
COMPANY 


ADORESS 


ee ee 


General Petroleum Tops List of 
Tax Write-Offs With Refinery 


General Petroleum Company's $36 mil- 
lion refinery planned for Puget Sound, 
Whatcom County, Wash., in the Pacific 
Northwest topped the list of oil projects 
rapid tax amortization by 
the Office of Mobilization 

ugh February. The project had $23 

n of appr ost certified at 65 
cent, $12 million at 45 percent and 
(The 
previously 


approved tor 
Defense 
ved ¢ 
million at 15 percent Defense 
duction Administratior 
issued the certificates but it Vas ab 

sorbed early last month by ODM.) 
(other ODM ap 
proval, with type oft facility, 
amount certified and tax write-off rate 
Globe Oil & ompany—Le 
Il petr $1.95 mil 


companies granted 


location, 


Refining ¢ 
leum refining 
t; $220,000, 40 1 
nil ¢ 
! pet! leun 


O> per 


mipany (Indi 


ent 

Old Dutch 
Muskegon, Micl 
SSU OU, OD percent 

Standard Oul) Comy 
Wood River, UL, aviati 
On) YO) percent 

Warren Petroleum 
Antioch, Okla, nat il was 
700, 65 percent; $93,800, 40 perce 


Refini 


Southern Production Company bra 
petroleum 
$4.6 mil 


ra County lexas rquid 
products, $131,000, 40 percent 


| 
lion. 65 percent $11 {4000 00 pn 


AIOC Starts Operations at 
$112 Million Kent Refinery 


Anglo-Iranian Oil Company has be 
gun operations at its $112 million Kent 
the Isle f Grain, 40 miles 

lon. Started 
at half capac distilla 
tron and auxthary blend inits operat 
year, at 


refinery on 
lown the Thames from | 
itv with crus i! 


ne thre 


plant ill later 
XO. 000-barr capacity 


n the catalytic cracking and Iwhri 


atines 


Lone Star Near Completion of 
New Fort Chadbourne Facilities 


Construction of Lone Star Producing 
natural gasoline 
Fort 
reported 


Company's new $3 

ind pressure unter we pl int wm 
Chadbourne lexas as bee 
nea}# completion 

about 50 


ipproxi 


will process 
ind produce 


tural 


The new tacilities 
M: cl. of gas dail 
mately 50,000 gallons 
and LPG ' dla 


' 
Solin 


Republic Oil Sets Completion 
Of New Texas Platforming Unit 


Construction of a new 5000-barrel-a-day 
Platforming unit at Republic Oil Refining 
( many’ Ss Pexas City, 

: 


lexas refiner 
mpleted early this tal 


P 
' 
will he ex 


Miller Returns as Director of 
AP! Department of Information 
Rear Admiral H. B. Miller USN 


retired), has resumed his duties as dt- 
ector of the department of Informa 
tron ft the American Petroleum Insti- 
tute tollowing his recent resignation as 
president of the National Committee for 
a Free kur pc He 


itive rector of the QOul 


ilso returns as exec- 
Industry In- 


Petroleum 
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PIPE FITTINGS 


offer dependability 
safeguarded by 
advanced metallurgy 








Year after yvear...in all hinds of serviee.. 
Ladish Controlled Quality Fittings set ne 
standards of reliability. One reason is the strong 
reliance on technical progress. Every new facil- 
ity and advanced technique of modern metal- 
lurgy is fully utilized to develop desirable 
physical properties to maximum limits... while 
unrelenting test procedures continuously safe- 
guard metallurgical soundness and provide users 
with authentic data proving the complete de- 
pendability of every Ladish Fitting. 





f THE COMPLETE y FITTINGS LINE 
| PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


CUDARY, WISCONSIN 





neti te LORIE LT IS OS CS BOI Ce a 


the distillation column that 
is making headlines. . 


I+P+E NOW BRINGS YOU". 


/ 
; 
i? 
‘ 
‘ 
; 
‘ 
; 
‘ 
’ 


*Under license granted by the Shell 
Development Company, Industrial Process 
Engineers now makes available to you 
both design and construction of these 
revolutionary, new trays . . either 
separately or as part of complete And you get tray designs of proven 
and assured performance . . . backed by 
Suitable for existing bubble tray 20 years of research experience by Shell 
columns that are overloaded or require laboratories throughout the world. 
replacement, or for new installations, these Compare for yourself! You can get 
grid trays cost only about one-half as further information or an estimate on 
your requirements (without obligation) by 
writing or ‘phoning I* P* E. Do it today! 


much as bubble cap trays. What's more, 
they permit design at minimum cost and 
optimum performance for any service. 


vapor-liquid contacting units 


Write now for your free monthly 
copy of l* P* E's engineering 


bulletins on “Practical Equipment 


Desien and Construction [ NpusTRIAL 
a . 
Process Spc’ oll 
i f l = a ae 


2 Lister Avenue, Newark 5, New Jersey 


ENGINEERS DESIGNERS AND MANUFACTURERS OF PROCESS PLANTS AND EQUIPMENT 








Phase Behavior Course and What's Happening 
Conference Scheduled for June tin: thie: Ciahastaeis Whiaciateatamtinle 


\ tens se designe t ideal Solutions and Calculations Whicl 
\re Made for Designing Fractionating 
Systems, by R. R. White, professor of 
hemical enwimeerime 3.) Low Pempe ra 
tur Processing, a Review of the Data 
Available and Application to the Sepa 
ration of Liquids from Natural Gases 


J.B. Gill Company Appoints : ble $ ove > L ‘ . | i ‘ \ . an it Low Temperatures, by Brymer Wil 


. va ) hams associate rotessor of chemical 
Hucker Tulsa Resident Manager the subject may | engineering; and 4 ) Phase Behatior nu 
' | , , Petroleum Reservoirs, a Study of Tech 
niques and Data Available for Treating 
Reservoir Systems at High Pressures 
by Donald L.. Katz, professor of chemi 
cal cnemeering 


lmmediately tollowime the Intensive 


and the 
PETROLEUM 


INDUSTRY... 


Oil Progress Week Scheduled os mm 7° 3’ S is the title of a new Tracerlab pamphlet 
For October 11-17 This Year x Zz, ‘ re : that surveys most of the known applica- 


ee a ilies tions of radioactivity in the oil industry. 


Ont Vou Garces” elt te * roe e mn The booklet has been prepared in the 

Pet ae Rages ER AE SS 5 - ii ‘ : ~* belief that such a brief but detailed 

~taaseo tego Eger ge , Nap . | : Ea survey will prove a stimulus to present 

alias Raa. i loon ae 5 : : ; PF bh users to develop new applications, and 

Sialagh Ge her 4 present a challenge to those firms not 

rege now utilizing the unique properties of 

tadioisotopes. A valuable, three page 
“bibliography is included. 

Just a word about Tracerlab. Since 
its founding in 1946, Tracerlab has 
developed into the largest integrated 
company in the nuclear field. We pro- 
duce the most complete line of instru- 

eo “ai a  .. ‘ ments and accessories; prepare the 
to mspect its oper ; ee . _-~ “ . largest number of "tagged" radiochem- 
ihties and progres ; “id =] 2 icals; and provide the most compre- 
; ; . & geo consulting service available in 

. ~*~ . . ’ ‘ ; } s our field of specialty. 
Ischie Rejoins Sinclair After —. : A ae. Write on your business letterhead — 


Completion of PAD Service bails ‘ Site 9 we'll be glad to send a copy of RADIO- 


S Veal 


“a ier é na EE ACTIVITY . . . and the PETROLEUM 
_ Fol witle nt I ! we . > INDUSTRY. 

lutv with the Petroleur ly istt : ‘ UF 

tion for Detense a. 
appointed assistant 
efineries ot Sinclan 
Ischue former! 
ent ot ] 
AIO BE ta, 


POP aris, 


racerlab’.. “<<a 


130 HIGH ST. BOSTON 


. ‘ eek rn 295 SAN PABLO AVE. BERKELEY PG One Wogs sh 
Stanolind Promotes Kitchen > #e i an eae 
To Division Purchasing Agent | 


} reat 
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From faraway 
places-more 


oll for you 


In Sumatra back in 1924, Standard Oil Company of California geologists 
began mapping possible deposits of oil. But not until last year did Sumatran 


wells start adding to available oil supplies. This operation, costing some 


$62 million to date, was pioneered by Standard. It is now carried on jointly 


with The Texas Company under the name “Caltex.” 





Into San Francisco Bay come tankers carrying 


Sumatran crude—returns on the gamble Standard under- 


took nearly 30 years ago. Other shipments go elsewhere 


in the world, aiding progress and adding defensive strength. 


Four friendly nations in particular benefit directly. First, of 


course, is the young Indonesian Republic, of which Sumatra 
is a part. Then Australia, Japan and the Philippines. They 


produce practically no oil of their own, but will be supplied 


in the near future by refineries which Caltex is helping to 
build. @ And, of course, the Sumatran oil brought into this 
country helps keep you in gasoline and the many other 
petroleum products you've come to rely on. 4 The foreign 
activities of Standard Oil Company of California, typified by 
this flow of crude from faraway Sumatra, are constantly 
being expanded, as an added guarantee that petroleum 


needs of the free world will continue to be met. 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead fo serve you better 


Od 


Petroleum Retin i, $2. N 








What's Happening 


Course, a two-day Research Conterence 


will be held This conference will be to 











exchange ideas on laboratory proce 
dures, discuss correlations of data and 
t the current 











have a general review 


status of knowledge and needs 
April 5 t! last day tor registra 


tion. Cort I I e concerning the In 

















tensive Cour Conference should be 
lirected t onald L. Katz, 2028 East 
i ngineering ilding, Ann Arbor, Micl 









































Clayden and Moxey Elevated 
In Sun Oil Company Changes 


Sun Oil Company has appointed A 


Ludlow Clayden technical associate in 
the company’s chemical research and de 
velopment department. John G. Moxey, 
Ir.. formerly Cl ’s assistant, suc 


eT avden's 
ceeds him as manager of the automotive 


laboratory 

Clayden, a in engineer for 30 years 
will serve as a staff assistant on prob 
lems dealing with automotive matters 


He became manager i the automotive 
laboratory in 1938 

Moxey joined Sun in 1935. His first 
job was that of laboratory assistant in Ss Yy ca i Pp ¢ ti 
the “engine lab” at Sun’s Marcus Hook aves rou money in Protecting 
Pa., refinery. He was transferred to the 

vigmmotive Taborator, ander they Equipment from Acid Corrosi 
iu mH ve 4 i rv, unde l 
searcl and devel pment department as qu pmen rom € orros on 
a research engineer in 1938 , F 
Vapor-zone corrosion in steel storage tanks caused by crude oils 
containing dissolved hydrogen sulfide (sour crude) can be easily and 
inexpensively controlled by Barrett" Brand Anhydrous Ammonia. 


Bryton Plant and Facilities 
Purchased by Continental Oil 


Continental Oil Company has pur Ammonia neutralizes the acidic gases without forming water or 


} > 7 ’ wT . ° 
—— the wr and manutacturing 1a other undesirable emulsions. In a typical installation, ammonia re- 
ciuities of oryton I nical mmpany 
[rainer, Pa.. abou d nil outhwest é : 
of Philadelphia corrosion. Ammonia treatment is effective under a variety of climatic 

One of the first prod of synthetic and operating conditions. Equipment and installation costs are mod 


oil-soluble sulfor { 1 n indus t i ™ i t f th { 
rate. : ‘ Nance ¢ rs »@ . are s . 
ioc: Mies denlies wemiiesie weed te te erate, and maintenance and operation of the equipment are simple. 


bricating oil additives, dry cleaning de Treatment with ammonia does not interfere with normal operating 
y arti Sei eney ’ haan 
tergents and textile, cutting and leather procedures or schedules. 


finishing oils. The founders of the chem 

ical ce my any will continue under Con Write for full information on how Barrett Brand An- 
ien S$ OV ship to m: ge the plant . . 

tinental’s ownershiy manage the plas hydrous Ammonia can save you money in controlling 


and l tl ian line t chemical 


sults in a saving of more than 88 per cent of the cost of uncontrolled 


' " he Brvton name vapor-zone corrosion. The advice and help of our technical 
Conoco already operates a sulfonation 7 men are available to you without 

plant in Chicago. It is currently com “ea charge. 

pleting expansion of facilities at its Bal 

timore, Md., petrochemical plant, whicl a 


will triple the production capacity of 


that operation An 
4 Ve UWiog Division O00 uo 
World Commerce Vice President ALLIED CHEMICAL & DYE CORPORATION . 


Elected Director at Houdry 40 eacton STREET, NEW YORK 6, N.Y 
John B. Okie, vice president dd 
rector of World Commerce Corporat 


is been named a direct 


OUF to9 
Use oy 


Mail Coupon for your free copy of this new booklet. Helpful, in- 


Process Coporatic formative, contains latest data on the use of Anhydrous Ammonia 


During World War II, Okie was 
the American Embassy 
rtugal and Spain He has spent ab 
South America and kur 
Vari usly by the New 
olds Meta 
bos ' 


FSSSSSSSSSSSSSSSSSSSSSSSeeeeeeeneeeeee 


Nitrogen Division, Allied Chemical & Dye Corporation 
40 Rector Street 
New York 6,N.Y 


Please send me a copy of your new booklet, “Guide for the Use of Barrett" Brand Anhy 


drous Ammonia in Cylinders 


NAME 


Appointed Trustee at Caltech 
Dr t Id © — an preside t 
and tounder i _ Beckm: eaten 
Inc was or two men recently ay 
| rd of tri 


FIRM 
STREET 
ciTy STATE 


istees 


De nolog 
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What's Happening 


Becknell and Melchoir Named 
To Head Kellogg Department 


the M. W Kellogg Company, a sub 
liary of Pullman Incorporated, has 
Becknell manager ot 


INSULATE 


YOUR 
rise, and eventual shut-down 
CONDENSER becomes necessary for regular 


TUBES? clean-out periods. 

Wallace & Tiernan equip- 

ment because it is versatile, 

sturdy and dependable — 

proven by thousands of success- 

You may be doing ful installations, vouched for 

just that if your plans don’t by satisfied users everywhere- 

include CHLORINATION and because there’s a Wallace & 

EQUIPMENT for slime control Tiernan chlorinator for every 
by WALLACE & TIERNAN. job. Write today for informa- Ebner to Succeed Houston as 


tion on how Wallace & Tiernan Technical Committee Head 
° . bner i Emilentor Pa., gene 
chlorination may help you solve ve . x Sek alt elneaae Baa oie 


your slime problem. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WA L L A C 3 & T 3 R N A N Sample & Swayze Head Changes 


COMPANY, INC. Listed by General Petroleum 


A 


PMEN General Pe 


* REPRESENTE N PRINCIPAL CITIES 








HEAT EXCHANGERS 


| on ae ’ . aid 7 


i 
REBOILERS 


oe rv | am 


Sto) 
CONDENSERS 


—_ 

——— y, 
- y 

r » 

i” 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


a “2 oS 


STEAM GENERATORS 


\ aac WATER COOLERS 














Varch, 1955 


@ If your problem is the poor performance 

or high maintenance cost of your heat transfer 

units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 

heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, IN¢ 
P. O. Box 7395 Houston 8, Texas 





Graves Retires From Tide Water 
After Completing Forty Years 


\fter more than 40 years of ser 
f e president and chau 
ating committee of the 

lide Water Associ 


retiring, eflective 


‘ 


with the tormer 


Busby Enters Consulting 
Glenw 1 E. Busby is resigned nee | sraves has been in charge 
tion with Cooperative Refine: \ ) mpany’s Eastern Divi 
ation t { a consulting office peration. He plans to continue in 
ta, Kan yusIness as a consultant 
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Kennel Promoted in Changes at 
Indiana Standard Laboratories 


Standard Oil Company (Indiana) has 
promoted W. E. Kennel to section 
leader in the chem 
ical products division 
at its Whiting, Ind 
research laboratories 
V. J. O’Brien, Jr. 
and K. ¢ Petersor 

ave been named 

roup leaders in the 
same division 

Betore joining 
Standard in 1948 as 
a chemical engineer, 

Dr. Kennel served in 
the U. S. Army for 
tour years. He was 
advanced to group 
leader mm 1952 ae 

Dr. O’Brien went to the company in 
1950 as a chemical engineer, and Peter 
son as a chemical engineer in 1947 


Chemical Construction Elects 
Powers President and Director 


D. Powers has been elected pres 
ident of Chemical Construction Corpo 
ration. He remains as vice president and 
director of the parent firm, Americar 
(yanamid Company 

Major General William N. Porter 
president of Chemical Construction since 
1947, was elected chairman of the board 
of directors 

Powers, who was also elected a di 
rector and member of the executive 
committee of Chemical Construction, 

is been with Cyanamid since 1918. He 

elected vice president in 1950. He 

» a vice president of North Amer 

Cyanamid Limited and Arizona 
(Chemical Company 

General Porter was chief of the Chem 
ical Warfare Service, U. S. Army, from 
1949 to 1945, when he retired 


W. H. Correa Dies in Cleveland 


William H. Correa, former assistant 
to the president of Socony-Vacuum Oil 
Company, Inc., died recently in Cleve 
land. He was 66 

Correa, who retired several years ago 
began work with the Standard Oil Com 
pany of New York in 1908 as assistant 
masier mechanic in the (Queens County 
refinery. He was elected a director of 
Standard Oil Company of New York in 
1931, and in 1945 became assistant t 
the president ot Socony-Vacuum 


Retired Oil Man Dies 


Paul W. Prutzman, retired oil com 
pany executive, died recently at his 
home in Los Angeles. He was 76 

He began his career at the turn ot 

century as one of the first chemists 
in the Pacific Coast oil industry. Fron 
1928 until his retirement in 1945 he was 
manager of patents for General Petr: 
leum Corporation 


Howard J. Nebeck Dies 

Howard J. Nebeck, a coordinator of 
engineering at Universal Oil Products 
Company, died of a heart attack last 
month in Berwyn, Ill. A graduate of 
the University of Illinois he joined 
COP in 1937 


Petroleum Refiner 





(a patented alloy) 


Every Chase Antimonial Admiralty heat 


exchanger tube is tested to withstand at least 


1,000 pounds per square inch water pressure 


Meets every test for Heat 


Chase flattening test, index of Antimonial s Chase metallurgist is checking the size 


Admiralty tube's physical quality and abilit nd uniformity of grain of Chase Antimonial 


to withstand bending or end flaring heat exchanger tu 


When you put Chase Antimonial Admiralty” tubes into a heat exchanger you 


know they Il stand up for years. It isn’t only that we make certain there's enough 
antimony to resist dezincification. Chase heat exchanger tubes are carefully 
tested and retested for every physical and chemical property required to meet 


actual field conditions. It pays to insist on Chase Antimonial Admiralty 


CHASE WAREHOUSE STOCKS 
NEW YORK, BALTIMORE 
BR Ss & COPPER NEW ORLEANS, LOS ANGELES 


Also carried by 


Vinson Supply Co., Tulsa 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Sccdinal Gram th ite, Go. tiie 
@ The Nation's Headquarters for Brass @ Copper albany? 


Atlanta Baltimore Boston Chicago Cincinnati Cleveland Dallas Denver Detroit 
Houstont indianapolis Kansas City, Mo Los Angeles Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester 


St. Lowis San Francisco Seattle Waterbury tsales office only 


Varch, 1953 { Gulf Publishing Company Pul if 
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| New Science and Technology Abstracts 


Fundamental Physical and 


Chemical Data— 


Phase Behavior of the Hydrogen-Pro- 
pane System. 

ve, 
; Chemical Composition and 
Reactions— 


Kinetics of the Gas Phase Reaction of 
Olefins with Ozone. 


wor il 


Thiacyclopentane: Heat Capacity, 

Heats of Fusion and Vaporization, 

Vapor Pressure, Entropy, Heat of For- 

mation and Thermodynamic Functions. 
. \ Henmarp « 1 (Pet 


74 (19 


Liquid-Vapor Equilibrium Relations in 
Binary Systems. Propane-Hydrogen Sul , ry Pen ys gee a ee 
fide System. ml fo stiaaioall ties 

VBI Isomerization of the Methylbenzenes. 
' 1D. AW MeCat \ PP. Loew CRe 


The Sorption of Vapors by Monolayers. 
V. The Differential Heats of Adsorp- 
tion of n-Hexane on Stearic Acid 
Monolayers. 





THESE abstracts prepared by DR. E. H 
. LESLIE and DR. H. B. COATS, The Leslie 
The Calculation of Vapor Pressure Laboratories, Traver Road, Ann Arbor 
Curves from Data at One Tempera- Mich., are selected from the current Houdriforming Reactions: Studies with 
literature of science and technology, not 
ture. including trade journals easily available Pure Hydrocarbons. 
Photostatic copies of original articles 
can be obtained at nominal cost from 
The Library of Congress, Photoduplica ‘ ! (x, A 
tion Service, Washington 25, D. C | 
Complete or limited bibliographies cov 
ering special topics by title, by abstract 
or in complete manuscript will be pre 
pared and furnished by arrangement 
with The Leslie Laboratories 
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1953 














Consumer Buying Trends 
Reported In New Booklet 


THE SERVICE STATION 
AND THE morTorist 


elect certain 
nd remain lo il 
\ uch, this re 
derabl \ ulus to 
ith plannin 
nh program 
being distributed 
irketing groups 
throu hie Dr Pont Petroleum 
Che cals Div on district offices 
Report No. 2 on brand name recog 
nition and lovalty will be ready for 
distribution late in April 














To Guard 
Against the Effects of 
Copper Contamination — 
an “Insurance Policy” 


Even when gasoline leaves the refinery 
entirely free of copper, it often ends up 
it the service station or in a customer s 
car with traces of copper present 

The trouble can generally be traced 
to the distribution system. All of these 
systems contain valves pumps and 
various fittings which may be potenti il 
sources of copper contamination 

loday, consumer interest in gasoline 
quality is greater than it has been in 
many vears. Your at-the pump quality 
therefore, can be 
petitive factor. 


an important com 


COSTS LESS THAN 
$2 PER 1,000 BARRELS 
Refiners can be sure the il gasoline Ss are 
free from the harmful effects of cop 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 





New Fuel Oil Additive 
Offers Many Advantages 


Both dispersing and stabilizing properties 
combined in new additive developed by DU PONT 


Many custome complaints on plugged filters. screens and fuel lines may 


now be eliminated through the use of a new additive 
Known as Fuel Oil Additive No. 2, it was developed by DU PONT as : 


dispe rsant and stabilizer for distillate fuel oils. 


MANY CUSTOMER COMPLAINTS, caused by such conditions as this clogged oil 


burner filter screen, can be eliminated with Du Pont Fue! Oil Additive No. 2. 


Distillate fuel oils tend to deteriorate 
during long-term storage As a result 
both soluble and insoluble residues are 
formed Che soluble residues are not 
particularly harmful The insoluble 
ones, however, cause plugging of lines 
screens and filters in the fuel systems of 


per contamination with Du Pont Metal 
Deactivator The cost is less than $2 
per 1.000 barrels 

Du Pont Metal Deactivator is spe 
cially formulated to offset the effects 
When copper is 
present from any source the desired 
stability can generally e obtained 
more economically with the aid ol 
small amounts of Metal Deactivator 
rather than with antioxidants alone 


of copper in g isoline 





1. du Pont de Nemours & Company (inc.) 


domestic oil burners and diesel engines 
The usual oxidation inhibitors used 
at) wasoline vUreuse ind lualoe oils h ive 
very little stabilizing effect on fuel oil 
Although there are several methods of 
stabilizing distill ite oils su h ais clay 
filtration and caustic extraction—man 
of these oils have proved very difficult 


or expensive to stabilize. 


ELIMINATES MANY COMPLAINTS 


The new Du Pont Fuel Oil Additive 
No, 2 not only retards the formation of 
insoluble residues; but also reduces the 
particle size of those insoluble residue 
that are formed In this way it practi 
cally eliminates the possibility of com 
plaints due to clogging 

This makes it possible for a refiner 
to blend catalytic cracked stoc ks with 


OVER 





PETROLEUM CHEMICALS DIVISION 


New Additive 


ithout 


CONTINUED 


hi traight-run | roduct v 
te r stability in the blend 


SEASONAL FLEXIBILITY 


Marketing a blend of straight-run 
italvtic cracked fuel oil ha ( 
ulvantages to the refiner such a 
1. Greater Hexibility to 
‘ sonal demand 
Increased yield of don 
ing oil 
He lease of traight-run tock fo 
t premium diesel fuel or 
is charging stock 
Fuel Oil Additive No 


uitable for use in 


meet pP 


ile i 
for tse 
Being ashle 
is particular] 


blended fuels for diesel engine 


HIGHLY EFFECTIVE 


In ill the typ ol fuels so far te tec 
the Du Pont Petroleum Laboratory 
Fuel Oil Additive No. 2 gives ce 

rr cull it i low ‘ t hes 


tremely h eflectiven 


EFFECT OF FOA NO. 2 ON SCREEN CLOGGING 
FOA NO 2 ADDED PRIOR TO AGING 


CONTROL OO10 WT SFOA NO? 
OlL A AGED 6 MONTHS AT NOK WH DARK 


CONTROL 0020 wi SFOA NO? 
OV 8 AGED @ MONTHS AT ROOM TEMPERATURE 


THIS PHOTO of four filter screens shows clearly 
the improvement in two oils to which Du Pont 
Fuel Oil Additive No. 2 has been added 


This new additive does not affect the 
color of the product in anv way. It can 
wided—either directly 
the drum or in a special kerosine solu 


bn ‘ isily from 


thon to decrease viscosity 


SAMPLES AVAILABLE 


interested in testing 
Du Pont Fuel Oil Additive No. 2 
should get in touch with their local 
Du Pont Petroleum Chemicals Division 
for samples and full 


Refiners who are 


repres¢ ntative 
cle t ils 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delawore 


Petroleum Chemicals Division * 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 
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Heads Central District Laboratory 


Twenty years in petroleum research 


Dr. Austin B. Witper, laboratory 
manager in the Du Pont Petroleum 
Chemicals Division central district, has 
heen engaged in petroleum researcn 
work for more than 20 years 

He joined Du Pont in 1947, after 14 
vears as a research chemist with the 
Pure Oil ¢ ompany Before this he was 
engaged in fuel research work for the 
Ceneral Motors Research ¢ orporation 
in Detroit 

Dr. Wilder studied at Berea College. 
He received his B.S. and M.S. degrees 
in chemistry at Ohio State University 
und lates receive d his Ph 1). cle wree in 
organic chemistry at the University of 
( hicago 


Fellowships to Advance 
Teaching of Chemistry 
Awarded by Du Pont 


\ new program to assist American col 
leges and universities in the teaching of 
chemistry will be begun by the Du 
Pont Company next fall. It provides ton 
new te llowships or grants to 32 insti 
tutions during the next academic vear 
The program in ludes two se parate 
plan 


been made to 19 private 
he Ip them maintain their outstanding 


plans Under one grants have 


colle ges to 


in training students ma 
joring in chemistry Che other provides 
postgraduate fellowships at 13 univer 


yp rformance 


sities to Improve the teaching of chem 
istry to unc ru iduates 

Phe need for such assistance was re 
Ve ale d in a COMmpre he nsive survey done 
by the 
new program Crawtord H 
walt 


company. Commenting on the 
Creenm 
presic nt of the company, said 
The maintenance and encouragement 
of hich quality teaching is vital to the 
future supply of scientists and conse 
qquu ntly research 
detailed use of the 
funds are being left up to the institu 


tions selected, 


Decisions on 








DR. AUSTIN B. WILDER 





MOVIES AVAILABLE 


Prints of the tollowing Du Pont films 
are available to oil COT Panes for train 
ing and public relations purposes. They 
borrowed ol purchased Ad 
request to Petroleum 
Chemicals Division district office. 
Pipeline on Wheels—A 26-minute, full 
color movie on tank truck safety 
Suitable for both training and public 
relations purposes 
What Makes a Gasoline Good—An |5 
minute cartoon movie mn colon Pre 
sents the story of how high quality 











hay bn 
| 


airess nearest 


gasoline IS mace In easy-to under 
stand form. Ideal tor dealer training 
meetings. 

In addition to the above, Du Pont 
makes available a special library of 
films of particular interest to the pe 
troleum industry 


Better Things for Better Living 
. .» through Chemistry 


Petroleum Chemicals 


\ New York 
Dustrict Chicago 
Tulsa, Okla 


Offices / Houston, Texas 


Los Angeles, Calif 


N CANADA, Conadian Industries Limited 


Toronto 


Wilmington 
District Chicago 
Laboratories: ) wocston 
Ei Monte, Calif 


Ontario Montreal, Quebec Calgary berto 


1. du Pont de Nemours & Company (inc.) 





Science Abstracts 


t ther 
dehyadt 
pentanes l 


accompanied 
raftiin iomeriz 


Ss mcreases 


O00 | 


The Reactions of Hydrocarbons over 
Cracking Catalysts. 


\f 


No magic ...No magnetism ... lapped wring fit of every 
Okadee Volve disc and seat must pass this test of a 
perfect sealing surface. (unretouched photo) 


Here’s What it Means to You in 
Terms of Valve Service 


Flat mating surfaces within .000005", or less, of every set of 
Okadee valve discs and seats mean absolute shut-off of any material 


from ammonia Ras to asphalt. 


How long does this seal last in service? We honestly don't know. 
Tests under working conditions with propane were stopped after 
269,000 operating cycles when no wear or seal failure could be 
And Okadee valves do not have to be babied in service 


detected. 
or abrasive materials . . . Thousands of boilers have 


on corrosive 

had Okadee blow-down valves in continuous, trouble-free service 

for fifteen years or more. If Okadee size-pressure-temperature 

ae ranges include your valve applications, Okadee installation will 

Isomerization of Saturated Hydrocar- end your problems of valve performance once and for all. 

bons in Presence of Hydrogenation- 

Cracking Catalysts: Normal Hexane, 

Normal Pentane, Isohexanes, Hep- 

tanes, Octanes and Cycloalkanes. 
Nature of the Catalyst and Mechanism 


Okadee valves are available in single-disc (one direction) and 
double-disc (two directions) types; screwed or flanged; 2" to 6” in 
standard A.S.A. dimensions; steel or semi-steel bodies (other materi- 
als to order); stainless steel or stellite seat facings; levers, rack-and- 
lever, worm-gear, hydraulic, pneumatic, automatic on-off control, 





Write for Bulletin 332-G today! 


Clade company 





“TOPS” 


ITS CLASS 


IN 











SPECIFICATIONS 


Temperature Ranges: From minus 60° to 1000 


Dial Sizes: 342” a Graduatio 
ac 


Bezel: Screwe 

Front: Heavy 
hermetica 

Pointer: Adjus 

easy to get at R 

Connection: Fixed, 42” N.P.T 

Separable Sockets: Available for 

systems or where the measured 


the ta 


~ 











AMERICAN BI-METAL 
DIAL THERMOMETER 


y f 


Accurate ‘‘on the spot” temperature readings are ea eve 
from a distance when you use the American Bi-Metal Dial 
Thermometer. Installations in refineries, chemical and other 
process plants, and power stations have proved it ideal for 
locations where other types would not be nearly so practical 
Furthermore, the cost is low compared to that of a distant 
reading thermometer. 

Aside from precision manufacture and guaranteed accuracy 
within 1 of the scale range, the American Bi-Metal Dial 
Thermometer gives you these outstanding construction 
features: 


POINTER “‘FLUTTER’’ PREVENTED by the use of a dampening 
fluid in the fixed stem which also houses the highly sensitive 
bi-metal element. 


STAINLESS STEEL STEM WELDED AT BOTH ENDS. Prevent 
processing media from entering the case. Corrosion-resistant 
helps prolong the life of the instrument. 


CASE HERMETICALLY SEALED. In extensive laboratory and 
field tests, submersion, hot blasts, severe mechanical and 
thermal shocks, dust, hot gases and long exposure to the 
elements could not impair the accuracy of this rugged 
I I ter or destroy the hermetik eal, 


mevcr ¢ 


t solution to your “on the spot” temperature readin; 

choose accurate American Bi-Metal Dial Ther- 

Installation is easy, fast and economical only 
s” N.P.T. tapped hole is required, Bulletin 144 « 


1 ‘ ] 
tains complete detaus 


LONG EXPERIENCE with the r quirements of indu 
! Ke your Distributor ful qualified to giv oO 
vel from wv 


t 


re 


1 of MANNING, MAXWELL & MOORE, INC. srearroro. co 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED 


SAFETY AND RELIEF VALVES 


BUILDERS OF SHAW-BOX AND ‘LOAD LIFTER’ CRANES BUDGIT’ AND 


LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 





Science Abstracts 


ACCO 


product 





irral 


ul 


Hexagonal Iron Carbide as an Inter- 
mediate in the Carbiding of Iron 
Fischer-Tropsch Catalysts. 
M yN MANI \rtHUR LD). DAMICK 
Vor MENTSES . i he 
| Hor 


will continue 
to buy R-PéC iron valves... 


e@ Because quality materials and high stand 


al be hip | ' lif peer the Complete 
s or ans nsure ng ‘and satis ° 
ar< oI Wo ma lpi l ong ile am a R-P&c line 


factory performance. 
R-PaC manufacturing controls from foun BRONZE 
dry to final test, together with the many years IRON 
of accumulated experience of the workmen, CAST STEEL 
are responsible for this high quality. FORGED STEEL 
You get fine-grained, sound castings when BAR STOCK 
you buy R-PaC Iron Body Valves. You get 
Manufacture. Processes rod stock stems which have higher tensile strength. And you get 
Plant— the added strength of reinforcing tie ribs between bonnet and end 
flanges, plus ease of servicing because of separate yoke cap con- 








Performance of Perforated-Plate Dis- 


tillation Columns. struction. @ All these features are yours, at no 


extra cost, when you buy R-P&C Iron 
Body Valves. See your local R-PaC dis- 
tributor today or write us at Reading, Pa., 


for further information. R p & C 
R-Pac VALVE DIVISION va Ives 


AMERICAN CHAIN & CABLE 


Reading. Pa. Atlanta, Baltimore, Boston, Chicago, Denver 
Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 





Cut cost 

and 

corrosion 

in the process 
with 

ALCOA 
ALUMINUM 


® Heat Exchanger 
Tubes 


© Pipe 
© Storage Tanks 
@ Jank Cars 


ALCOA ALUMINUM HEAT EXCHANGER TUBES 


Check these BIG Heat Exchanger Tube savings: 


Fabrication . . . Their ductility makes them easy to 
roll in and bend 


Shipping and handling Completed bundles weigh 
far less than bundles of heavy metal tubes, 


Cleaning ... Require far less cleaning than Admiralty 
tubes in furfural service. Aluminum does not 
catalytically polymerize furfural. 


Low Temperature Service . . . Strength actually in- 
creases as temperatures drop to —320° F and 


below 


Original Cost Alcoa Aluminum Tubes cost 1/2 
less than Admiralty, 1/3 less than Mild Steel, 1/5 
as much as Stainless. An average-sized refinery 
can save $50,000 in first cost by using Alcoa 
Aluminum Tubes (figured on 20,000 tubes) as 
this chart shows 


PRICE PER 16 FOOT LONG TUBE 


%”°OD« %*”°OD« %"O.Dx« 1° O.D.x 

049" wall 049’ wall 065’ wall .065" wall 
3S-H14 $1.17 $1.33 $1.62 $2.09 
Alclad 3S-H14 1.49 1.73 2.04 2.69 
Seamless Mild Steel 2.68 2.82 3.18 3.49 
Admiralty Brass 2.95 3.53 4.39 6.10 
Cupro Nickei (30%) 4.42 5.30 6.78 9.19 
Stainless Steel (304) 8.61 9.67 11.38 13.73 


Note: All prices are approximate. Prices for 3S-H14 and Alclad 
3S-H14 based on lots of 2000-4999 Ibs., for Admiralty and Cupro 
Nickel 5000 to 9999 Ibs. Prices for Mild Steel and Stainless based 
on lots of 10,000 ft. with exception of size 1° O.D. x .065" wall 
which is based on 5000 ft 


Use Alcoa Alclad 3S-H14 Heat I xchanger Tubes 
with fresh, brackish and salt cooling waters, 





Check These Heat Exchanger Tube Uses: 
PETROLEUM 


Amine solution coolers Jacket water coolers 
Condensers handling hydro 


rom such 


Lean oil —rich oil exchangers 


carbon fractions! 
Lube oi! coolers 
processes as Thermal and 
Catalytic cracking, reform Natural gas compressor 
ing, polymerizing, etc aftercoolers 
Furfural condensers and heat — Propane chilling 


exchangers 


Recompressor aftercoolers 


Glycol-amine heat 
exchangers and reboilers Vapor recovery condensers 


Hydrogen sulfide gas coolers Wax Sweaters 


CHEMICAL 
Acetaldehyde 
Acetanilide 
Acetic acid 
Ammonia 
Benzene 
Butanol 

Butyric acid 
Dichlorobenzene 
Ethanol 
Ethylene Glycol 
Formaldehyde 
Furfural 

Gelatin 
Glycerin 
Hydroabiety! alcohol 


Hydrogen Cyanide 
Hydrogen Peroxide 
lsopropanol 
Methanol 
Naphtha 
Nitric acid (concentrated) 
Phenol 
Propylene Glycol 
Pyridine 
Ricinoleic acid 
Stearic, Palmitic, 
Oleic acids 
Turpentine 
Xylene 


and many others 


Maleic 


Alcoa pioneered aluminum heat exchanger tubes 
44 years ago. Write for details and the booklet: 
{/eoa Aluminum Heat Exchanger Tubes. 


ALCOA ALUMINUM PIPE 


Aluminum, of course, is highly resistant to attack 
by sour crude and most sulphur compounds .. . 
protects the quality of high-grade resin and other 
naval stores. It can be joined by every fusion 
process ... 1S easier to handle and install because it 


weighs 1/3 as much as other materials. Its chemical 


inertness and corrosion resistance avoid batch and 
process contamination. High thermal conductivity 
and ductility speed filling of vessels with cold liquids. 
You get all these cost-cutting qualities when you 
use Alcoa Pipe in the processing field. Write for 
the booklet: Alcoa Aluminum Pipe. 


ALCOA ALUMINUM 
STORAGE TANKS 


For over 20 years Alcoa 
Aluminum 
continuous service han- 
dling fatty acids in stor- 
age tanks. Aluminum 
protects the stability and 


has been in 


color of essential oils, 


edible oils, fats, glycerine 
resists the corrosive effects of sulphur .. . does 


not stain or discolor products handled . . . is non- 
inert to many chemicals ... nonsparking. 


1h oud 


COMIC... 
Write for the pamphlet 
Process Industries 


t/uminum in the 


ALCOA ALUMINUM TANK CARS 


The first tank car of Alcoa 
since 1928, still hauls fatty acids 


Aluminum, im service 
proof that 
aluminum resists corrosion, gives lasting service, 
doesn’t contaminate its cargo. Leading shippers 
everywhere report: No damage to ladings ... no 
damage to cars, when valuable liquids are delivered 
in Alcoa Aluminum Tank Cars. Ask your car 
builder about the advantages of lightweight alu- 
minum rolling stock, or write to Alcoa. 
ALUMINUM COMPANY OF AMERICA 
905-c Alcoa Building, Pittsburgh 19, Pa 
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MARLOW PUMPS are the BEST 


— for dependable performance 2 : iced Proceures, | 
in the OIL FIELDS! > Haven, C "hem. Ena Progress 
LL . seam 811953), pp 27-12. 


USED BY A MAJOR OIL COMPANY 
. » « hundreds of these Marlow Self-Priming 
Centrifugals are in daily service pumping crude 
oil from production tanks to pipelines. 


Another Major Oil Company, and another action shot that 
proves Marlow pumps are consistently doing a full-sized “job” in 
the oil country 


Dependable performance, vrealer @¢ onomies, and hiche ca pat ities, ee . - " ‘ 
Industrial and Engineering Chemistry. 
The Marlow Self-Priming Centrifugal Pump is fast becoming Unit Operations Review 
standard equipment in the field. All pumps available with the tested , 4 ‘ m 45 (19 
Marlow mechanical shaft seal at no extra cost. Here is a pump that | it ( 
provides aufomatic priming on suction lifts and will not vapor-lo« k. " 
It is rugge dly constructed to give round-the-clock service. 


Available with capacities from 6 to 3500 
GPM with *," to LO” suction and dis- 
charge fittings—gasoline engine or elee- 
trie motor driven or arranged for belt 
alrive. 
Pumps exclusively for more than a quarter of a century. When 
you buy Marlow you buy yx riormance plus. 

@ See vour nearest Marlow Distributor today 


oo for facts, figures and specifications. Utilization of Kerosine Stocks for Jet 


dele) 42018) ) Nia ala ela Fuels by Treatment with Urea. 
MARLOW PUMPS Branch Plant: De Queen. Arkansas 3. 1 ; . 


Other factories in France and England. Distributors and Dealers everywhere 
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[ Science Abstracts | 
Chen 4§ (1953), py 112-15 


Urea has 


implicity of design 
plus precision manufacture 


Mechanical linkage transforms 
the rotary motion of the speed 
reducer to the required recip 


Right angle worm gear 
rocating motion 


ball bearing type speed 


reducer 


1/3 or Y% HP. high 
starting torque electric 
motor 


Ve quad quadruple 
(double suction dou 
ble discharge) check 
valve, cone or ball type 


Heavy ribbed and A Comparison of the Fixed-Bed, 
CERES Ce Sen ane Liquid-Phase ("Slurry"), and Fluidized- 
Bed Techniques in the Fischer-Tropsch 
Synthesis. 
tl Al 


Chemical liquid end consisting Stroke adjustment cou Sealed-in-oil precision 

of interchangeable horrel and pling Stroke adjust rack and pinion as 

housing assembly containing ment WHILE PUMP IS sembly drives the plun- 

the plunger, packing and pack IN OPERATION is op yer in the liquid end 
3 gland tiona 


assure high standards of 
accuracy and dependability in 
Hills-McCanna “U” type metering 

and proportioning pumps 


Whenever small volume flows must be metered or propor- 
tioned continuously, the simple, foolproof design of Hills- 
McCanna “U" Type Pumps pays big dividends. For flows 
up to 24 gallons per hour per feed, its accuracy and relia- 
bility suit it for research, pilot plant operation and full scale 
processing alike. 

The “U” type pump is available in a range of capacities 
with 1, 2, 3 or 4 feeds. Its design permits use of a wide 
variety of materials of construction in the liquid end. 

Write for descriptive literature which gives full information. 

Determination of Small Amounts of 


HILLS-McCANNA CO.., 2441 W. Nelson Street, Chicago 18, Ill. ; 
Hydrocarbons in the Atmosphere. 


\ 
PF 


mat INS ECANN 


f j 4: 
MACUNG GH1a PABRAMUAWIUNG pumps 
Also Manufacturers of 
SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 





This TVA 
“efficiency 
curve’ starts 
at a Lummus 


feedwater 


= 


nel ends of high pressure heaters, as 


heater! 


500 KW turbine generating 
the heaters incorpo pictured here, assures tight, trouble 


2,760 sq. ft. of tube free heater performance 


Tennessee surface are in low pressure service 

Th issociation of Lummus with 

network. At ke iesigned for a pressure of 250 psi and 
TVA (and with many other major 
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Alcohol Motor Fuels: Production and 
Use. 
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““Chemico § reputation sold us 


When our representatives travel to the far corners 
of the earth, they find that word of Chemico’s activi- 
ties has gone before them. 


Yes, people will talk... 


Chemico accomplishments in the design and con 


and carry the news of 


struction of plants for the production of heavy chem 
fertilizers for India, Mexico, 
Islands and Egypt; sulfuric acid for Canada, Eng- 


the Philippine 


icals: 


land, Formosa and Brazil; urea for Japan; sulfur 
recovery for Colombia; pickle liquor recovery for 


CHEMICAL CONSTRUCTION 


A UNIT OF AMERICAN 
i88 MADISON AVENUE, 


C ABLES 


NEW 


TECHNICAL REPRESENTATIVES: CYANAMII RODI 


(INTER-AMERICAN) LTD., TORONTO * SOUTH A 


CYANAMID COMPANY 
YORK 22, N % C 


T, NEW YORK 


« 


the Union of South Africa, to name a few. And 
naturally these are in addition to numerous large- 


scale projects in the United States. 


Chemico has created, designed and erected more 
than 800 installations during the past 37 years that 
have given people much to talk about. That's why 
“Discuss it with Chemico” has become a byword of 
those who need new facilities or additional plant 
capacity to meet the world’s ever-expanding heavy 


chemical needs 
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Chemico plants 
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One coat insulates and finishes 
Super-adhesion; no wire mesh 
Least possible shrinkage; no cracks 
Smooth, white, extra-hard finish 
Sets quickly . . . in two hours 
Apply to flat or complex surfaces 
For temperatures up to 1800°F! 
Paint with water or oil base paints 


Apply Quik-Set now; permanently 
weathercoat anytime later! 


Use this coupon today! 


FORTY-EIGHT INSULATIONS, Inc. 


Telephone: Aurora 9207 


A | ad ~ A a YW » 


Send me full details on Quik-Set 


NAME 
TITLE 
COMPANY 
ADDRESS 
ciTY 
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Effect of Alkyl Substitution on Anti- 
oxidant Properties of Phenols. 
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Laboratory Evaluation of Fuel Oil Sta- 
bility. 
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Determination of Individual Alkyl Aro- 
matic Hydrocarbons from Benzene 
through the C,, Aromatics by Infra- 
red Spectrometry. 
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FOR EVERY 


Pleat Aiae...DOZENS GET SCANT GARE’ 


Control room at a refinery 


4 


Out-of-doors and exposed to the 
elements, but dependability is a 
prime requirement here. 


trol instruments is Lectrodrver- 


> All air fed to this refinery’s con- 
DRY and Lectrofilter-CLEAN 


Compensate by feeding them DRY air! 


DRY air into their control systems. 


Thev’re building dust-free, air conditioned rooms for 
control boards in some of the newer plants. But they 
still have to place many meters, controls and valves 
out in the weather. Let moisture into the air lines and 
they're quite likely to have freeze-ups. Mud and rust 
can form, clogging delicate instrument ports and caus- 
ing the system to stall. 

“Give us Les trodryers* first to DRY the air’, said 
the instrument men for a prominent oil company in 
Ohio. Their supervisor had asked if they wanted new 
instruments or driers. Experience at their Cleve- 


land refinery had shown them the value of feeding 


LECTRODRYERS DRY 


s 
WITH ACTIVATED ALUMINA 


As you plan new layouts, ask your suppliers to include 
Lectrodryers in their original bids. Time after time. 
where driers have been omitted, trouble has des elope d 
making it necessary to add them later at higher cost. 
Leetrodryer engineers willwork with them and you in se- 
lecting DR Ying equipment for new and old installations. 

The book, *Beeause Moisture Isn't Pink’, tells you 
how many companies have used Leetrodryers for 


DR Ying air, 2 


ases and organi liquid kor a free copy, 
write Pittsburgh Leetrodryer Corporation, 307 32nd 


Street. Pittsburgh 30. Pennsylvania. 


and. Birlec, Limited, Tyburn Road, Erdington, Birmingham 
rance: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 


A. Belge Stein et Roubaix, 370 Rue du Moulin, Bressoux Lieve 


LECTRODRYER 


* REGISTERED TRADEMARK U & PAT OFF 








- HAVING TROUBLE PUMPING HEAVY OILS? 
| §f CONCERNED ABOUT LOSSES RESULTING FROM 
VOLUME SHRINKAGE AT LOW Oil DELIVERY 


rs “ut TANK SUCTION HEATER INSTALLATION 


FLANGE 
| ‘cae The shell is open at the inside end. 
3 The oil moves across the heating tubes 
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Evaluation of Vacuum Rectification 
Columns. Monomethylnaphthalenes as 
a Binary Test Mixture. 
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as it passes through the shell to the 45 (1953) 
ce oe eceeenned \ suction connection outside the tank A onixt 
CONDENSATE OUTLET ~ On OUTLET? weal 
In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
Being Withdrawn From The Tank. necessary. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 


Heating Costs Are Held To A 
Minimum. 


@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


Resolving Normal and Isomeric Paraf- 
fins in Complex Hydrocarbon Mixtures. 
A Mass Spectrometric Method 


on (1 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
onia etl Util, Bil-l4 ¢) 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements 
Write for Descrip- 
tive Literature 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS ENGINEERING 


CORPORATION 


ELIZABETH 4, NEW JERSEY 
30 Rockefeller Plaza, NEW YORK 20, N.Y. 











The fittings that 
revolutionized 
pipe welding... 


In the year 1931 Taylor Forge gave industry its 
first realline of seamless, butt-welding pipe fittings. 
We say it was the first real line because it was the 
first to include not only long and short radius ells, 
but also full branch and reducing tees, concentric 
and eccentric reducers, stub ends, caps and welding 
neck flanges. 

This was a fully planned development. Many 
years before Taylor Forge had foreseen the future 
of the butt-welding fitting ... had realized that pipe 
welding could not go beyond its then crude stage 
until pipe users were given all the fittings necessary 
to make up complete piping systems. 

So Taylor Forge went to work on this and after 
long research and development came out with the 
full line that became the inspiration of modern 
pipe welding. 

Naturally the organization that started ahead 
has kept ahead... in design, in quality, in breadth 
of line. That is why so many men who have followed 
the development of the WeldELL 
line, refuse to consider any other 
kind of welding fittings. 








For up-to-the-minute facts, 


see your Taylor Forge distributor 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, Genera! Offices and Works P.O. Box 485, Chicago 90, Ill 
Colif.; Hamilton, Ont., Canada 


Offices in all principal cities. Plants at: Carnegie Pa 


Fontana 
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Microdetermination of Flash Point on 
Petroleum Products. 


it Met CHAN 
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Spectrographic Method for Analysis of 
Cracking Catalysts. 
Key AND ty. 1). Hloacan (Ri 


Engineers know that the effective drainage 
of condensate from steam lines is a matter of 
trap capacity. How much condensate can a 
steam trap of a given size drain in a specific 
time? The more it can drain the more 
efhicient the trap. 


Many tests over a period of years prove that Clark Duo-Step Steam Traps, 


using the patented double fulcrum principle, can drain twice the condensate dium, and vanadin 
catalysts \r 


of ordinary traps. 

, P Spec eri K him 
So why not give Clark Duo-Step Traps a trial on your steam lines and discover en thee onteiwad 3 
for yourself their money-saving features. Phone, write or wire for information. 


CLARK “701"-D (DUO- SERIES “80"-D (DUO- 

STEP) TRAP. A forged STEP) TRAPS. Cast semi- ec 
steel trap for pressures steel construction for 

up to 500 P.S.1. and tem pressures up to 250 P.S.1. & 
peratures of 750°F and temperatures to those obtained by chemical met! 
Equipped with “‘double- 450°F. Equipped with the analvsis time was greatly 
drainage” Duo-Step Duo-Step Leverage and Increased plant produc tion at | 
Leverage and Venting, Venting, Clark-loy seats 
Clark-loy seats and discs and discs. Pipe sizes 


Pipe sizes 2" or % from 2" to 2 


scharge wave good 


sensitivits The results wer 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Anmour Researcl 
ec er tlt Foundation, 33rd, Federal and 


\ steam, fluid and gas lines inlet or outlet. For pres- Dearborn Streets, Chicago 16, has 
Sizes 'o" to 3” 1.P.S sures up to 150 P.S.1. og ‘: ‘ ; 


‘Clark-loy”’ guided disc 
and seat 


“Y” SELF-CLEANING SERIES “60” INVERTED 
STRAINERS. Remove dirt, BUCKET TRAP. Choice ot 
horizontal or vertical | 


received urgent requests for the 


chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Rewistry. 
Camphoquinone 
Camphentlene 
ass Saas 1,2,3,4-Tetracarboxybutane 
parr etl 1,4-Diaminocvclohexane 
4-Aminopyridine 
2,3,4-Trimethylquinol 


oven oucnet , 44 / HOME OF DUO-STEP Butadiene monoxide 
a ; , oA P Ns. + M alk 1 Whee vdra ricle 
Diphenvl ditelluride 


| tellurium trichle 


rears MANUFACTURING COMPANY 


pressune 1830 EAST 38th STREET 
ares CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 














CHAPMAN LIST 960 


olds More Titles... 


A 





than any valve of its kind 


see 
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Yes, here's the champ of all small forged steel 
gate valves! It has licked more different jobs 
than you can shake a stick at... and stays in 
there fighting with all the extra stamina you 
get in every Chapman Valve. 


Here are the reasons why: Extra protection 
against even unusual stress when opening and 

closing the valve is provided by extra-strong stem-and- 
wedge-gate connection. Repairs and replacements are cut 
by the use of super-hardened seat rings and gate faces of 
stainless steel. Forged body and yoke are longer-lived . . . 
and bolted follower has no threads on yoke to corrode. 
And lastly, gate faces won't seize or gall because they're 


Malcomized (Chapman patent) to 800 Brinell. 





Chapman List 960 Forged Steel Gate Valves are made 
in sizes from 14" to 2 


inclusive ... with rising 
stem with yoke (shown) or with rising stem with 
inside screw. Bonnet joints are either gasketed or 
metal to metal. Pressure range: 2,000 Ib. at 100° I 


— 380 Ib. at 1,000° F. For higher pressures, specify 
List 990. And for full details on List 960, send 


today for your copy of Catalog 10. 


THE 


CHAPMAN 


VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 
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8-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 
has just been reduced. The steam at the end of the 
1% mile long steam line wasn't so hot—and neither was the production record 


of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15’ temperature drop from the boilers 

to the end of the line. Most important, the plant 1'2 miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.'s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 

FREE TRAP SELECTOR Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 


It's important to have the right 


trap in the right place 
been installed. For your Yarways, see a nearby industrial 


distributor ... 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


New 20-page selector tells quickly 
and easily which is the 

right Yarway trap tor any application 
Write for your free copy 


NEW STEAM TRAP MOVIE 


Please Pass The Condensate” is a 
new 20-minute. color film on steam 


trapping for more production. Write 


the steam trap now to arrange a plant or group 


showing 


desi¥ned with more production in mind 
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$16,850 in Chemical Engineering 
Scholarships Awarded at Texas 


Chemical Industry Symposium 
Plans Papers for NACE Meeting 


W. P. Gage Named President 
of Grace Chemical Company 
W at P. Gage is be me pre 
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OIL-WATER 
SEPARATORS 
FOR 
REFINERY 
WASTE 





This photograph shows a typical Hardinge Oil-Water Separator operating 
in a west coast refinery waste water disposal plant. It is removing floating 
oil and solids from 107,000 barrels of oil daily at a total operating cost of 
0012 cents per gallon. 


The separator, (also called a Rectangular Clarifier), consists of a 57’ x 150’ 
rectangular tank, spanned by a traveling carriage, equipped with skimmer 
and scraper, which skims the floating oil from the water surface and removes 
the settled sludge from the tank bottom. More than thirty such Hardinge 
Separators are now operating in oil refineries in the U.S.A, 


maARODOIS'§G & 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO 1] @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO | 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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_ LET TEMPERATURES SOAR... 
THIS comBINATION 
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‘orging and extruding t 
aw ftorming «ail 
tempered. Tl 
nut stronger 1 
or bolt on white 

both the DBethleher oOntintuous 
Thread Stud and Quenched Nut come 
ina wide size range. Additional infor 
mation may be obtained by writing te 


the nearest Bethlehem of 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, VPA 





New Patents Affecting Petroleum Refining 


Conversion, Cracking and Dr. Heinz Heinemann 


Reforming— 


Hydrocarbon Conversion Process and 
Reaction Chamber for Pebble Heater Catalytic Reforming Process and Cata 
; lyst Therefor. V. Haensel and C. | 
Transfer of Granular Materials. | H Gerald to | i Oil Product 
| | ' ] \\ 1) , ‘ ' 





Apparatus. 5. | 


Apparatus for Conducting Catalytic En 
dothermic and Exothermic Reactions 
| Kassel to Unive il Ould Pre 


. Apparatus for Flowing Gases Through 
“e oO Tro y ac - . \ 
Process for Producing Carbon Black Beds of Fluent Granular Solids. | 

and Valuable By-Product Gases. | Dties ta. ie ‘ 


| (or] at , : 


Gravity Bed Reactor. k 
Sit Ri 
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Apparatus for Gasifying Carbonaceous 
Fuel i IN tiie and 4 | He ; aa “nee 
tandard ' Vevelopment rn fe =" ; Catalytic Cracking of Hydrocarbons in 
re the Presence of Added Gaseous Ole 
fins. ( N. Kumbs ir and | Mf 


Method for the Production of High i 
Heating Value Fuel Gas. J. | - eit , oy Method and Apparat 
H ' Resea 1 ee a 15 fer, RoC. \ 
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Control System 
(>) { 


i pal 


Fluidized Solids Flow 
HM. H tat 


Indiana) 


Hydrocarbon conversion process and reaction 
chamber for pebble heater apparatus. See de 
scription, top of column 1, this page 





NEW 1953 
TEFLON’ PACKINGS 


BRAIDED TYPE 


, or proof WS 


Refinery plants large and small have 
long been looking for a permanent acid 
packing for those “hard-to-get-at 
valves 
These valve stems must be packed 
and made tight at all times. A drip 
from a leaky valve is dangerous to 
personnel These acid valves require 
16”, He’, 14”, Ae” or square packing. U - to now braided blue 
asbestos packing has been considered best and cheapest (60-day 
life). ‘Today the whole world of packing ha is been changed by the 
miracle material “Teflon’’. Braided Teflon yarn packing is fast 
replacing all forms of braided packing for acid service because it 
lasts as long as the valve itself. Practically no acid, diluted or 
concentrated, hot or cold, has any affect on the pac king Many 
records of two-years’ service or more have been reported). This is 
the big news for 1953 for Petroleum Engineers and Refinery Plant 
Operators 
‘JOHN CRANE” Style 704 is available in handy coil or spool 
form in a full range of sizes. A stock of “JOHN CRANE” Braided 
Teflon Packing in your storeroom may be a life saver for you. 
Teflon is recommended on petro-chemicals at any pressure with 
temperatures ranging from —100°F. to +500°F 
Many Petroleum Engineers prefer “JOHN 
CRANE" Style 704 Braided Teflon Packings for 
their service. For the best in mechanical 
packings fabricated from braided Teflon, contact 
Crane Packing Company. Send for this Teflon 
Technical Bulletin. Write 1820 Cuyler Avenue, 
Chicago 13, Illinois 


Ww: CRANE PACKING COMPANY 
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Pebble Heater Apparatus and Method 
of Operation. L. C. Bearer to Philly 
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See page 234 for further items relating to 
Conversion, Cracking and Reforming’ 


Refining and Regeneration 
Of Treating Agents 


Method of Separating Acetylene 
Levine ! K. M. | i t . ! 
Ir luct ( ' it I; 
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Apparatus for Liquid-Liquid Contacting 
r R. Strong to | il Prod 
sn: Cena 
An apt 


4,? 


Refining of Liquid or Semiliquid Car 
bonaceous Miz aterials G. EF. I ps t 
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Extractive Distillation of Isoprene with 


eg wes A Sulfolane. H. W. S 


Wax-Oil Separation. 
N. lenku [ 
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== cooling engine jacket water 
ms cooling high pressure gas 
= condensing overhead vapors 
== cooling lean oil 


ALCO Aircoolers demonstrate them versatility. in 


natural iScolinne lants. The simplitted thow ciagré 
aig! amg ied a ea Nae: sear shal int ALCO PRODUCTS DIVISION 

it per suire va ‘ once rise OG rhe Te AMERICAN LOCOMOTIVE COMPANY 
vapor md Cool lean ol Plants. Dunkirk, N.Y © Beaumont, Texas 


Uh flexibility of ALCO fabricated steel header In step with tomorrow — ALCO Aircoo.ers, Heat Exchangers, 
design so permits handling a number of different 


He. | ' Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
PPULTVCLE or CNATTEP IEE ith 


thund streams in one tube 
some ist ms a single Atrcooler may perform 

both the lean oil cooling and overhead vapor cooling ALCO PRODUCTS DIVISION 
functions AMERICAN LOCOMOTIVE COMPANY 
ALCQ Aircoolers are the logical and economical Schenectady, N. Y 


| 
solution to all types ol cooling problems where 
Sy ale and Gentlemen 


Please send me the ALCO Aircooler Bulletin 


| 
abundant vood water Is not available 


corrosion troubles are eliminated 


wv details call your nearest ALCO Sales Engineet 
{ Be aumotntl ( | iWavo Dunkirk Houston Los 


ivecics Nev York or Tulsa 


nad Cou pu iM fe 1.co fircon ler Bulletin 





New ¥ S. Patents 


PRODUCTIVE refineries depend : “="."""" 
on AIRETOOL tube cleaners! 


It's a fact that America’s foremost refineries—refineries that insist 
on the most efficient equipment available—overwhelmingly favor 
AIRETOOL tube cleaners. Below are listed just a few of the many 
available for tough tube cleaning jobs 

Write The AIRETOOL Mfg. Co., 316 S. Center St 
Ohio, for complete details 








Separation of Oxygenated Compounds 
: with Bisulfite Adducts. V. F. Michas 
, Springfield, to Stanolind Oil ~_ 


AIRETOOL catalyst 

cleaner verhead 

type, lett; gr ynd 1 pre ‘ 

level type right Be | ‘ } mit F SP »H PH ODG 

for removing spent Heat Exchange of Fluidized Solids with 
catalyst trom ree Gases and Vapors. | 

W \. Rex t 


met 


tower tube 


reheatec 
tile distillation 1 
USP. 262762744 

Purification of Naphthalene 
Lightweight cleaner e) a ae ae erenm ¢ K : 
for condensers and 
heat ex hanger with 
convenient handle 
valve t jive operator 


f itive ¢ nite 


of Cyclopenti adiene 
\ 


straight tu 

tubes is ea 
accomplished with 
this AIRETOOL ball 


bearing type cleans 


? 626,28 


BRANCH OFFICES . 
Chvege, tune, Been r MANUFACTURING COMPANY Catalyst Preparation, Activation, 
RERESEMTATIVES - SPRINGFIELD, OHIO And Regeneration— 
Conede, Mexico, South 
scrmeay” CATALOG = Amersee ona Engiend Method of Manufacturing Platinum 


Containing Catalyst. \ Har 
{ ‘ Loup te 





There's on AIRETOOL Tube Cleaner 








~ | 





Preparation of Alumina-Platinum-Halo 
gen Catalyst. V. Haensel to Universa 







\ 








USI 623,86 





Iron Fluoride-Manganese Fluoride Are 
matizing Catalyst. | R H t 
\f , i i 
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Oxidation Catalysts 













yveA 
“ina Fined Bed. Regenerator, \. V VENT VALVE FLAME ARRESTER 
na Fixed Bed Regenerator 


One compact valve assembly gives safe, satisfactory relief and 
protection to storage tanks containing flammable 
material. This high efficiency unit has excellent flow 






Positive 







Ss characteristics. Arrester bank consists of network i 
—_— oy ng C alt Catalys by Oxi of capillary ings. R ’ i to j Pressure 
' means high vapor conservation and gives a Relief 







quick, tight seal when needed to shut off 
oxygen supply and automatically 
extinguish flame. Maintenance Vapor Loss 
time is cut in half; cost is even 
lower. Let us show you why! 





Saves Costly 








Eliminates Fire Hazard 










Polymerization 








P lymerizatior Proce: 





Seventeen outstanding 
features of BS&B Pres- 
sure Vacuum Vent 
Valves. Get the complete 
story. Write for FREE copy of 
Bulletin E601 Better still, ask 

sp BS&B Man to study your 


particular requirements. He 















can give you the solution you 





want! Write today no 






bligation 


Biack, Sivaccs s Bryson, Inc. 


Safety Head Division, Dept. 2-F3 
7500 East 12th Street Kansas City 26, Missouri 






Terpolymers of Sulfur Dioxide, Mono 
olefinic Materials and a Liquid Poly 
mer of a Conjugated Diene, and Thei 

Production 
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Controlled Polymerization Process 


Then ALGRIP Banished Slipping Hazards 
and Paid Its Way in Low Insurance Costs ! Process for Polymerization in the Pres 


ence of a Fluid Solid Polymerization 
Catalyst. | kk St 
ELIMINATED 


This sudden slip ended in sudden death £ 'PPling aco; 
at the cat cracking plant of a major Produchat lashed 
western refinery. A smear of grease SAVED 
on a lofty platform caused it and S| 


sky -rocketed the company ‘s 


, —~ ums Process for Polymerizing Olefins with a 
ROWE SNe Fave . Phosphoric Acid Slurry Catalyst. \\ 
k ] ) ‘ ' ~ 


Then we installed Atcrie Abrasive Rolled Steel Floor Plate. oO 
Slipping accidents suddenly ended. And insurance premiums shrank 
to anew low bor ALGRip is truly non-slip even when wet even 
on steep inclines! We make it that way by rolling abrasive “grinding- 
wheel” grain uniformly and deeply into steel plate’s upper portion 
Hundreds of rough, tough abrasive partie les In every footstep make Solid Phosphoric Acid Slurry Polymer 
zation Process 
it virtually impossible to skid on ALGRIP 
ALGRIF ” v ovr slipping accidents, too, and pay for itself in savings on 
show y« how without obligation. Simply 


Sofety. Its cost-free 


HAAR ORARS SAN ee 


ALGRIP Abrasive Rolled Steel Floor Plate < 


ALAN WOOD STEEL COMPANY AW. ‘emoval of Finely Divided Solids fro 


tion otreams 
CSS PA 


Other Products A ‘ . . . 
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COMPLETE LINES OF LUBRICATED PLUG VALVES ae el 


le ranye f services 


Valve can be 


‘“‘all-purpose’”’ 


Bec ause of the w 
ated Plug 

mav be classed 
Walworth manufactur 
bricated Pl ig Valves in a variety 
r working pre 


Im ser’ ces sizes ! 


Write for descriptis 


DISTRIBUTORS 


comple te lit es « 
? vp . | roted 


ires up to 5,000 | 


wi 


adapte d. tl 


sa Walworth Ne 
ited Plug 


g of ps: at 


Valve. This particular 


rati 15OF or 12 


Other Walworth Lubricated Plug 


i Ball Bearing types. They are available 


Lubricants and Walworth 


use Walworth 


IN PRINCIPAL 





7OOF Reqular Gland Type 
5 psi at 450F 


for a variety of 


[ 5 | Ar 


Slurry Polymerization Process. 5S 


PETROLEUM a 
SULFONATES ee 

made to your specifications icntGumk: 
for use in products such as... 


rust preventive formulations 

soluble cutting oils 

soluble textile oils 

emulsion degreasing compounds 

fuel oil additives 

emulsifiers for agricultural and 
insecticide sprays Alkylation— 


special emulsifying Manufacture of Polycyclic Aromatic 
formulations Compounds. I*. M. Smith to Phillips 





Ask Sonneborn about PETRONATE, the oil soluble petro -V ie 
leum sulfonate available in various molecular weights; ; 
HYPONATE, an oil free petroleum sulfonate; and 

PYRONATE, a water soluble petroleum sulfonate effective 

as an emulsion breaking reagent 

Sonneborn petroleum sulfonctes—superior in quality and 

possessing exceptional uniformity—are now made to fit a 

wide variety of specific needs. They can also be tailor-made 

to your exact specifications. You can rely on prompt 

shipment 


‘Reg. L Pat 


Hydrocarbon Synthesis— 


aE = 
/ PTTROLL Uy i) Method for Producing Reducing Gas 
SCHON ATP. Mixtures. (; k 


\ 


Free Informative Booklet 


This valuable booklet gives highly useful data on the many ways / 
PETROLEUM SULFONATES are being and can be used. Write / 


today for this highly intormative booklet 


Hydrocarbon Synthesis 


L. SONNEBORN SONS, Ine. 


300 Fourth Avenue, New York 10, New York 


Sonneborn 


RESEARCH 



































In this bent-tube heat exchanger, 
the uniform ductility of Republic 
FLECTRUNITE Tubes assures smooth 
"U" Bends that wall not restrict flou 








---another industry that uses 


REPUBLIC ELECTRUNITE 
Heat Exchanger Tubes 





@ At almost all stages in the production of copolymers, Republic 
ELECTRUNITE Tubes are used in heaters, condensers, and other types of 


heat exchange equipment. 


The ELECTRUNITE process of making carbon and stainless clectric-weld 
tubing from uniformly flat steel assures you of tubes that are concentric, 
uniform in wall thickness, and uniform in diameter all around the tube, 
and from end to end. Republic ELECTRUNITE Tubes can be smoothly bent 
even to short radii. Full-normalized treatment makes them uniformly 
ductile for predictable roller-expansion in the tube sheets. 


WRITE FOR “BOOKLET SPI-53 Specify Republic ELECTRUNITE Heat Exchanger Tubes. Equally economical 


which gives useful data and on new equipment or tor retubing 


specifications on Republic 
ELECTRUNITE Pressure Tubes 
both carbon and stainless 


STEEL AND TUBES DIVISION 


Republic Steel Corporation 
220 East 31st Street ¢ Cleveland 8, Ohio 


mit a) 





‘pECIFY W-K-M PROCESS VALVES: 
for the 7uGH JOBS! 





The performance of W-K-M Valves has been No other process valve, at any price, provides 


proved in such critical refinery services as fluid so many engineering advantages for efficient opera- 


tion and mainte mpl i . 
catalytic cracking slurry oils and thermal cracking ion and maintenance. You can get complete informa 


tion about W-K-M Process Valves by writing for 
soaking coils m petroc hemical processes for chlorine 
W-K-M Bulletin 698 


W-K-M COMPANY 
P. O. Box 2117, Houston 1, Texas 
and discharge lines (high pressure), high temperature 727 W. Seventh Street, Los Angeles, Calif 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 


gas, hydrochloric acid and isopropyl alcohol; and in 


natural gasoline and cycling plant compressor intake 


rich oil, and propane and butane 


WKN 





New U. S. Patents 


Process for Catalytic Conversion of 
Carbon Monoxide and Hydrogen to 
Hydrocarbons, Oxygenated Hydro 
carbons and the Like. l. \\. S 


Recovery of Organic Oxygen-Contain 
ing Compounds from Mixtures of Hy 


drocarbon Oils. H. |. H t 


Hydrogenation, 
Dehydrogenation, 


Aromatization— 


Production of Aromatics and Saturated 
Aliphatics. \. \ hies, Ji ci] 
\ | | eof 
\ t oy, ‘) 1s ‘ 1 ‘ 


\ 


~/ 


Method for Bringing a Newly Charged 
Catalytic Reactor on Stream. 
] t | i 


( 


Desulfurization— 
Hydrogen 


Removal 


Sulfide 


BALL BEARINGS 


RETAINER FLANGE 


. “5 GREASE FITTING 
Bi wir is ANGLE CASING 
oi 


RETAINER RING 
ANGLE SLEEVE 





SEAL 


LONG BEARING 


BARCO SWING JOINTS 


FOR LOADING AND UNLOADING LINES 


ERE is Barco’s new, attractively priced, all- 

steel ball bearing Swing Joint designed 
specifically for refinery service on loading or 
unloading lines handling gasoline, oil, lube oil, 
LP gas, petro-chemicals, and other fluids. 


11 DIFFERENT STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2", 214 
>,4. 

SUPERIOR DESIGN —In Barco Swing Joints, the 


ball bearings do not fall out when joints ave taken 


, 


apart! Long bearing provides adequate pipe 
support. Special O-ring seal insures leakproof 
service over wide temperature range, iO F.to 
+2251 

EASY MAINTENANCE — Joints can be disassem- 
bled for inspection without disconnec ting piping. 
O-rings are easily renewable in the field. 


INFORMATION — Send for latest Catalog No. 400 


< ontaining enpginecring and orde ring information, 
uN orldu ide sale s and seriice. 


BARCO Co: 


542D Hough St., Barrington, Ill. (A Chicago Suburb) 
In Canada: The Holden Co., Ltd., Montreal 





The Only Truly Complete Line of Flexible 
Ball, Swivel, Swing, and Revolving Joints 


Pu io 3] 





New U. S. Patents t ind availabl e in Grease Compositions. 
] \ hb | 


Fuel Oils, Heavy Oils 


F And Waxes— 


Method for Sweetening Hydrocarbons Oil Composition 
\f j . Shi | ‘ 


~ “ft 


Lubricating Grease Compositions 


0 ent M nd P.\ 


Lubricating Compositions, 
‘ \hell ove o¢ 


1) ( 


Wax Product and Process of Preparing 
Same. S. W. | to Sun Oj§l ( 


Stabilized Wax Composition 
, , | \ ~ 
Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 
when oil must be partly desulphurized, or for aqueous a 


solutions to remove mercaptans, other sulphur com 


pounds, malodorous and resinous substances from cracked 


distillates. Use Triangle, it's 99° + pure 


PHELPS DODGE REFINING CORPORATION — ‘xbricating Grease Composition 


40 Wall Street, New York 5, N.Y. 
230 North Michigan Avenue, Chicago 1, Illinois 





PUBLISHED BY CHEMICAL PROCESS 


NOTES ON 


first napl tha 


on plant 


Of par cular interest is the fact 


that the C-3 product made as a 
bottoms stream from the de 
ethanizer contaims 938 97°, pre 
pvlene ndicating the high 
selectivity of the crack ng process 
for olefin production. This by 
product is suitable for chemicals 

“iuction at high effieienes 

ithout 


fractionation between 


Copy lene and prop 


n naphtha 
prime step in 
vields of olefins 


restricted to processors 


Domne sticall' 


DiVISION, THE M. W. KELLOGG COMPANY 


MARCH 1953 








High Pressure Gas Reforming Slated 
for West Coast Ammonia Unit 


closely approach the pomt at which 


\ Spec ial high pre sstire vas reforming 
plant will be the feature of a new 
Kellogg is currently 


erecting for a West Coast Processor 


ammonia plant 


Shown here durmg construction, the 
unit will produce well over 300,000 
pounds of anhydrous ammonia daily 
from a natural gas feed stock 

The result of pilot plant studies by 
Kellogg. the reformer section of the 
plant makes use of the fact that natu 
ral vas is usually available at re lativels 
high pressure. Rather than design the 
reformer for operation at conventional 
low pressure and thus produce low 
pressure svnthesis gas. Kellogg engi 
neered this section to conserve the 
natural gas 
st be still 


potential energy of the 
Although the svnthes 


further compre ssed before it is charged 


s pus tit 


to the converter, the new high pressure 
reformer will save about 25 
on compressor horsepower 

In addition to the gas plant thre 


Kellogg 


designed 


wAMiOna 
reactor wh 
to maintain ) on <1on 
temperatures 

Close 


extremely important to this process 


control of temperatures ts 


lo attain a reaction rate high enoug! 
to bn 


economic temperatures must 


catalyst activity deteriorates rapidly 
and at which construction materials 
are attacked at an appreciable rate 
Pherefore, im the ideal ammonia 
converter, it is essential to remove ex 
cess heat as rapidly as possible from 
every pomt where exothermic reaction 
Since these move 


oceunrs 


points 
alot through changes im the condi 
tions of operation and through aging of 
catalyst. the design of an economical 
converter that completely solves the 
problem of excess heat removal, when 
and where it is produced, has posed a 
difficult, problem 

However. the new Kellogg converter 
Which employs lavers of catalyst with 
an etheent means of cooling the gases 
nh between, closely approaches the ideal 


pomnt-by-pomt temperature control 


In addition to the plant now ygomg 
West ¢ oast Kellogy hats 


designed several others with conven 


ip om the 


tional reformers but with the special 
Phree large ones were built 
during World 


have been in opera 


reactors 

rtually simultaneous 
War IT. Since they 
tion they have continued to maimtaimn 
the highest efficreenev levels in the 


industry 


SES ESESES ES ES ES 





CONTINUED FROM PRECEDING PAGE 


New Phthalic Plants 
Incorporate 
Recent Improvements 


ter toe beeealt 


commercial plant 





major | S. proce 

prtat beaalie anhverude 

under An fortwe rape ant« 

COD panile n England and Ital 
Several design improvement 

beimy incorporated in these ew plants 

Most important is a re-design of the 

condensing stem which not onky cle 

crease capital nvestment but alse 

uoproves actual operating conditions 

It precludes for example any need! 

operators to come m direct 


with the porta t branlac or its fumes 


——— 2 


New Iso-Octyl Alcohol Plant Progresses 


Engineered by Kellogg. this new 
octyl aleohol plant is scheduled 
completion this vear The vessels on 
the concrete structure at the right are 
the aleohol, aleohol re-run and alae 
hvde towers. They comprise only a 
small portion of the complete unit 
Kellogg is also currently designing 
several different ty ye sof aleohol plants 
for other processors. These include units 
for the production of a wide range of 


« Phenol-from-cumene (2) alcohols 


For further information, technical data, etc 
relating to chemical or petrochemical proc- 
essing, write 

First Kellogg Fluid Phthalic Anhydride Plant « Iso-octyl-alcohol 


Between them tl wo plants will 
proditee about 3 on pounds of « Ethylene 
phthale anhye ‘ annually Phe 
product in this process ps prod eed by 
the oxidation of naphthalene on the Ammonia 
presence of fluidized solid catalyst 

Meanwhile, in view of the domestu 
irregularity of supply of naphthalen » Phthalic Anhydride (2) 
Kellogg is continuimyg its study of the 
possibilities of using otherfeeds for this 
yrrocess. While no conclusive data ts a , . 
oe cilia. cilins Cael sian om « Glyceride Purification 
currently beimg viewed by the industry 
as a Whole with considerable interest 
alpha-methyl-naphthalene, ortho-xvl « Liquid Fuel and Chemicals 
ene and others. Since the first of these Synthesis from Coal 
materials is produced as a by-product 
of both Fluid catalytic cracking and 
Hydroforming it appears to meet con 


stant availability requirements 
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S.P. 2,625,510 Bentonite Greases. \\ , New U S Patents 
Morwa ul D. W. ' 1 t ta : 


Anticorrosion Agents and Compositions 
Comprising Same. A. G. R 


Petrochemicals— H:z loalkylation of Thiophenes 
Fuel Oil Composition. | ies, J. BR Method for Producing Hydrogen Cya ir Ves ve 
, sstende ng I nide. ©. L.. Nort Ir.,to The | 
: : ent id ns Ww VN 2 ‘ 
t Int tion of HON 


Preparation of Stable Distillate Fuels 
from Cracked Stocks. k. H. | 1 


i) 


t,7¢ 
Apparatus for Refining Used L ubric ating 
Oil. C. F. M \.M ( 
| k. N. ¥ 


The construction, painting 
and maintenance of 
pressure tanks, vessels, etc 


Solvent Fraction ation of Wax-Contain ALUMINUM DIAMOND PLATE 


ing og lk. W. Clarke t btn DECK PLATFORM 
P Platform as shown may be used 
as a 6, 16, 22 or 28-ft. swing 
stage. Platform consists of two 
6-ft. and one 15-ft. sections, Can 
be used as a swing stage, single 
stirrup or basket. Air or electric 


operated. 














ALBINA MECHANI- 
CAL STIRRUPS are 
f the treating of gaining in popularity 
US.P. 2,626,230-1 by contractors across 


a y 
Noncorrosive Soluble Oil Cont aining the nation. Workers 
Active Sulfur. A. J. Deutser a like their safety fea- 

















On Display 
tures and convenience ap 
itation ee EXPOSITION 


Tulsa, Okla 
= May 14-23 
ann ENGINE & MACHINE WIS. = 


Write for Complete 
IMustrated Catalog 


























Portland. Oregon 





New U. S. Patents 


Oxidation of Petroleum Fractions 


Manufacture of Maleic Anhydride 


ov ol 


een ey 
y ta 


—_ 


FLORIDIN DESICCANT 


The high-pressure dehydration unit here illustrated is a property 
of the United Gas Pipe Line Company at Carthage, Texas. It 
represents the most advanced design, construction, and operating 
technique; and the drying agent employed is FLORITE DESICCANT 
The Stone & Webster Engineering Corporation, who designed and 
constructed the plant, are users of FLORITE in various types of 
equipment, large and small, for oil and gas companies and for 
other branches of industry 

Natural gas, propane, butane, gasoline, air, nitrogen, carbon 
dioxide, refrigeration compounds, all are treated with superior 
drying efficiency by use of FLORITE. Selectively adsorbs 4 to 20% 
its weight of water—is regenerated by heating to 350° F. Write 
for literature, names of important users in your own field 


FLORIDIN COMPANY 


E, 220 Liberty Street, 


Adsorbents 
Desiccants 
Diluents 


Warren, Pa. 


Conversion, Cracking and 
Reforming— 


Other patents in this category described 
on Page 221 


Coking in a Fluidized State 


Pebble Chamber 
| ‘ 


>”? 


Process and hg 7 atus for Making Car 
bon Black 1 \ 1. M. Hul 


‘ 


Kemler Elected 1953 Chairman 
Of ASME Petroleum Division 
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and find out why it's BETTER 


We might say it is the “inside story” of why a tank equipped with a 
Horton Floating Roof is so efficient and economical for the storage of 
volatile liquids Its the story that tells why petroleum companies 
throughout the country are equipping modern storage tanks with Horton 
Floating Roofs 

A Horton Floating Roof with a Horton Seal provides positive protec 
tion for petroleum products against boiling, filling and emptying and 
standing storage evaporation losses A Horton Floating Roof floats 
directly on the surface of the liquid. The entire bottom of the deck is 
normally in contact with the liquid in the tank. There is no air-vapor 
mixture between the liquid and the roof to be vented and lost 

Closing the space hetween the deck of the roof and the shell of the tank 
is the Horton Seal. Vertical flexures every 22 inches allow the sealing rine 
to expand and contract enough to conform to any irregularities in the 
tank shell. Pantagraph hangers that support the sealing ring apply a 
rentle, even, outward pressure at all times. A gas tight. weather proof 
exible fabric closes the space between the top of the sealing ring and 
the deck of the floating rool to complete the seal 

Horton bloating Roofs ire built in three LV pes Doruble Deck. Pon 
toon, and Pan. The Horton Seal is standard ¢ quipment on all three. Fur 
ther information or quotations may he obtained by writing our nearest 


office. There is no obligation on vour part 


Lino. 


CHICAGO BRIDGE & IRCN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


New York 6 3302—-165 Broadway Building 


Atianta 3 2146 Healey Building Detroit 26 1520 Lafayette Building 
1700 Walnut Street Building 


Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building Philadelphia 3 1608 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building San Francisco 4 1551—-200 Bush Street 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Midland Building Tulsa 3 1626 Hunt Building 


REPRESENTATIVES AND LICENSEES 


Ateliers et Chontiers de lo Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company, Ltd., Apartade 1348, Caracas. Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194, Sala 704-C, Rio de Janeiro, Brazil 


Varch, 1953 —-A Gulf Publishing Company Publication 





ee D.500 ” 


RIGID VINYL PIPE 
AND MOLDED FITTINGS 


FOR CORROSIVE CHEMICALS 
AND PETROLEUM PRODUCTS 


No Corrosion! 
500 PSI 


Working Pressure 


raloy D-S00 Rigid Viny ji Pipe is mack 

nan exclusive Kraloy formulation 

to t the demand for “high pressure 
S00 4% W.P. at 77°F.) plastic pipe and 


y D-500 can be satisfactorily used 
or transm on of practically all 
ils, including oxidizing agent 
at temperatures up to 190°1 
T burst pressure. Highest im 
trength 
£0 by ultraviolet rays, sun 
or weather 


NCE. Will not become 


# NON-TOXIC. Will not support combus 
tion (self-extinguishing) 


Kraloy D-S00's high chemical resis 
tance and other properties are due to 
the fact it contains no plasticizers 
fillers, extenders, modifiers, clastomers 
or hardening agents and has a tensile 
trength of 10,000 PSI 
DISTRIBUTED BY 
7 
* 


Write for Technical Data 


[ Kraloy Plastic Pipe Co., Inc. 
4710 East Washington Bivd. 
Los Angeles 22, California 

| Gentlemen: Please send complete informa- 
tion on Kraloy D-500 Viny! Pipe. 
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ONE STATE. 


New York Office Move Slated 
For 1954 by Standard. Vecuum 


aagentstth ch On 


ACS “Petrochemical” Lectures 
Now Running in New Jersey 
\ i tr het cal” Lectur ere 


Underwood Is General Manager 
Of Barnes’ Canadian Office 


xpansior t the W M Bari 


panv’s operations and th 


\W 


Little, Inc., , Plans Building © 


M 





SAVE DESIGN TIME 
with 
Applying Graphical 
Methods to Square 
Footing Designs 
and 
Design of 


California Research Names 
Rectangular Footings 


Kavanagh Divisions Manager 
| \ 7 , P 


by 
CHARLES H. FORK 


Reprints of these valuable 
articles—both in one book- 
let—are now available for 


25 cents a copy. 


John Brooks Now Group Leader Sunt cath eth enber-te 


| \ 
PETROLEUM REFINER 
Box 2608, Houston 1, Texas 














\NG... 
giv 
FROM THIS MODES* vt 


~--- OF PROGRESS 
IN FABRICATION! 


STEEL PLATE 

FABRICATORS 
AND ERECTORS 
SINCE 1913 








| What Suppliers Are Doing | Stksidnetdetecsitdiion 


Hammel-Dahl Names T. H. Ponton Gains and Hokanson Appointed 
To Head New California Offices To Vulcan Engineering Staff 


Hugh J. Fraser, Deceased 


U. S. Steel Division Appoints 
Two to California Area Posts 


Foxboro Expands Dallas Branch 


ad 


) 
THE | \ 


gives complete dispersions or emulsions at up to 5000 gals/h 


The Turbinizer ts a compact, rugged disperser that 
operates on the principle of hydraulic shear. A high-speed 
rotor, Operating against the inertial resistance of the 
material being processed, quickly and thoroughly disperses 
powdered solids in liquids, liquids in liquids and gases 
in liquids. There are no close adjustments to be made 
or maintained — no contacting surfaces to wear out. Pro- 
duction is high and continuous — ranges between 50-5000 
vals hr 

Phe Turbinizer is versatile — handles anything pumpable 
including component materials of widely different vis- 
cosities. It can be used for blending, dissolving, dispers- 
ing, emulsifying, extracting, reacting, scrubbing, and 
homogenizing. It can be easily piped for controlled re- 
circulation or predischarge dilution. It 

can be quickly and thoroughly cleaned. 

It’s built for long, quiet, economical 

operation, 

Write, right now, for full information. PROCESS “raul PMENT DIVISION 
Ask for Bulletin T-52. 





with 


the help of 
K&M 


insulations 


0... of the East Ss large cemecnt Compan 


all the electric power it need 


vets Featherweight’ 85% Magnesia ts suthicient 
s for plant operation es have been finished with a canvas 
by utilizing the waste heat from its cement kilns painted 
This heat ts first boiler which pr 


Featherweight 85 Magnesia 1s a 
luces a contin 700° steam Ly ' 
rsati epencabdic, economical insulation 

© - = - . , : 
This, urn, 1s pipe ower-venerating | 

t . t plications up to 6OO°] ymnbar with 
that’s where K&M_ insulations Sctaue on s. 
| ‘ i ti \ it’ 


1900°F. Borh materials are 


variety of form and thick 


Your K&M distributor 


itor, Wil answer 


these products and the r 


water 


or write is for complete mformatior 


fs 


Keasbey & Mattison 


has made it serve mankind since 1873 


KEASBEY & MATTISON 
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AIR GAS | AMMONIA | Mies ine 1587." He will heat 


A\venal and serve the western 
n Joaquin Valley. Paulsen 


compressor operators = 
do you want peak performance 7 wane i 
ooper-Bessemer Announces 


Quiet, vibration-free operation New Addition to Houston Office 
20 te 60% more valve area Appointment of Morris Evane } 


Normal discharge temperature 
Lower operating costs 


if you do... investigate the established 


advantages of VOSS VALVES for your machines. 


VOSS VALVES are made to specifications, machined from solid 
stock (not cast)—PLATES are machined and ground (not press 
formed) for precise high-tolerance fit; VALVES and PLATES are 
of heat-treated alloy and stainless steel; the PLATES are dimen- 
sionally stable, ductile, resist fracture, high temperatures and cor- 
rosion; withstand fatigue; won't chip, crack or score cylinder walls. 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your hine. Our detailed proposal will be sent without obligation. 


v/ iS VALVES J. 4. i. Voss co. Rockwell Appoints District 
INCORPORATED Manager for Nordstrom Valves 





#06 US Part OFF 
~ \W Andre has beer 


783-B East 144th Street, New York 54, N. Y. 


cTEP WITH BLAW-KNOX 


TEP GRATING 


Everyone walks safely, confidently on ’ Dr. Good Replaces McCurdy in 
Blaw-Knox Electroforged Steel Grat : 

ing ... the one-piece panels stay rigid f y Appointments at Badger & Sons 
and strong — without shimmy or shake (he appointment of Dr. A. |. G 
— because there are no parts to work rae Leis munteeiel 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete informa 
tion, write for Bulletin 2465 


BLAW-KNOX GRATING 
Industry's first choice for 
* SAFETY * STRENGTH + LONG LIFE 
* LOW UPKEEP + SELF-CLEANING 


Grating Department 
BLAW.-KNOX EQUIPMENT DIVISION 
BLAW-KNOX COMPANY = o> 
2005 Farmers Bank Bidg - a 1 ° . 
= _ A 7 Minneapolis-Honeywell Names 


Pittsburgh 22, Pa 
Four to Division Field Posts 
1 A. Robinsor ' 


ELECTROFORGED 


STEEL GRATING 














a 
Quality of Product: - 
requires 
Quality of Control 


“ 


HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK PROVIDENCE 5, R. I., U.S.A. 

Albany Boston Buffalo Chicago Cincinnati Cleveland Denver 
Kansas City Kingsport, Tenn. Los Angeles New Orleans New York 
San Francisco Seattle Springfield, Mass. St. Louis 
MANUFACTURED AND DISTRIBUTED BY Canoda The Guelph Engineering Co, ltd, Guelph, Ontario 
England — J. Blakeborough & Sons, Ltd., Brighouse 


Detroit Houston Kalamazoo ' 
Pittsburgh Salt Lake City 


Syracuse Toledo Tulsa 





Wilmington, Del 


Yorks. ® France Premafrance, Paris 
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How to Tighten Up a Process 
When the Profits Work Loose 


Can your operation bring more in- 
come? Probably. Most can. Here’s 
how a refiner handling sour crudes 
went about it. He wanted economical 
flashing of a lube cut at 750°F to a 
furfural refining stock. 

He got it with a stainless-clad steel 
flash tower built for semi-automatic 
operation. The design economically 
assures resistance to thermal shock, 
protects against elevated temperature 
corrosion and provides necessary 
strength and rigidity. 

This refiner got continual through- 
puts of 20,000 barrels a day with long 
on-stream service. Other design bo- 
nuses were low maintenance, long life, 


reduced manpower needs. 


Peak equipment values like this are 
the result of cooperative development 
between the engineering staffs of pro- 
gressive Equipment Builders, process 
engineers and material suppliers. In 
developing such equipment, these ex- 
perienced builders regularly turn to 
Lukens for its knowledge of materials, 
as well as its wide range of specialty 
steel plate, heads and steel plate 
shapes providing essential design 
freedom, strength and rigidity. 

Get this attention for your opera- 
tion. For names of Equipment Build- 
ers who can help you, write us today 
explaining your need. Manager, Mar- 
keting Service, 404 Lukens Building, 
Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE * PLATE SHAPES + HEADS - CLAD STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PA. 


Petroleum Refiner—l’ol. 32, No. 3 





De Laval Names Mellgren Head 
Of New Offices in snnnnayetagr 
Mellgren has be« 


Meligren 


Conoflow Names Chipley As 
Company’s Wisconsin Agent 


Lindsay Named to Dow Technical 
Service and Development Staff 


1 | ‘ 


Girdler Builds New Plant for 
Production of Activated Carbon 
\ a! , ant 


Jefferson Chemical Names Howard 





tion of every, MUR RA 
Let MURRAY'S. 


' we 
ienceybe your guide ‘the hese t time you 


recity a steam turbine drive. 


See.your Murray Representative or 
dj write for information 


IRON WORKS (CO. 
MURRAY Burlington, lowa 














EXCEL-$O 


=> / 5 MICRON 


_ FILTERS 


for finished 
PETROLEUM 
= PRODUCTS 


Designed to remove dirt (down to 5 microns) from finished petroleum 





products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and fittings. They 
are compact in size and are built for operating pressures from 02500 psi 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
of JAN or MIL specifications. Available in capacities from 10-2000 GPM 
Special “Throwaway” Plastic Filter Bundle available on request. Write for 


Bulletin FO-52 


WARNER LEWIS COMPANY. 


BOX 3096 e TULSA, OKLAHOMA 








Schmitz Named to Head Sales in 
Crane Packing ne 

Crane Packins pI 
Carl | Ss 


il 


A Book You Should Have ! URA oe y 
on Mechanical Sealing... | ; 2 rh A 


A complete reference catalog on 


Schmitz 


Dura Seal—the engineered mechan 
ical seal that rotates with the shaft 
Amply illustrated specific appli 





book of ex | Z li >to les ers. ¢ eo - : 
i Ama ee ee Elected at Fabricators Meeting 
" ert |. R N t ( | 


cations installation data. A fact A 
Ryan Heads List of Officers 


ators and maintenance departments 
SEND FOR YOUR COPY TODAY 
DURAMETALLIC CORPORATION 


DEPT. PR © KALAMAZOO, MICHIGAN 








NICHOLSON MAKES 7 
Freeze-Proof Steam Traps 


for every Plant Use 


(' Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof. Can be freely installed out- 


doors. Universally recommended for use in lines which need not be in 





continuous use during cold weather, be we 
cause they are freeze-proof and because 

their 2 to 6 times average drainage ca- 

pacity results in minimum heat-up time. The 

non - air - binding feature of 

Nicholson traps also notably 

facilitates heat owe a 
transfer in severe 

weather. Types 


for every plant 


Quaker Rubber Establishes 


use. Size '/,"" to 
Bulletin New Minneapolis Warehouse 


2"; pressures to 


250 Ibs. TYPE AHV TYPE AU 152 
207 OREGON ST., WILKES-BARRE, PA. 


CERNICHOLSONYTD © : 


TRAPS -VALVES : FLOATS 
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At Tretolite, we believe plant design is almost as important as the 
selection of an effective desalting chemical. We also believe, and 
can cite many years of wide-spread Tretolite usage to prove our 
point, that we make the best chemical desalting reagents obtain 
able. At the same time, we know that to be completely effective, a 
desalting chemical must be properly used, in a correctly designed 
desalting plant. That is why the Tretolite Company offers a complete 
desalting service, from preliminary tests through plant completion, 


and from there on. 


We firmly believe we sell the best desalting chemicals on the 
market. We know we give a desalting service that is unequalled in 


the chemical field. Don't be satisfied with less 


HOW IMPORTANT 
IS PLANT DESIGN 


Chemical ~~ 
Desalting ? 


sey 


TRETOLITE COMPANY 


Chemicals and Services 
for the Petroleum Industry 


SAINT LOUIS 19. MISSOURI « LOS ANGELES 22, CALIFORNIA 


DESALTING + DEHYDRATING + CORROSION INHIBITING 
SCALE PREVENTING - WATER DE-OILING 
PARAFFIN REMOVING 





We Build Only PUMPS — The Finest of their Kind (TH 


awer, the 
APCcO For the answer fo any AURORA Alex R 
TURBINE-TYPE PUMPS pumping problem — CENTRIFUGAL PUMPS 
large or smali—lasting 
dependability and con- Tracy Replaces Britton as Head 
n — . Ty 

eygetenge be pon ; iN Of Esso Chemical Sales Affiliate 
get acquainted with , / Osgood \ racv. general manager of 
PUMPS by Aurora. They 4 / = the chemie nendnuet epartment 
have pleased thous- / — penne : 3 
ands. You, too, will Esso Stan 


like them Inpany, 


elected pre 
Enjay ¢ 


Ime succes 


Write TODAY 
for 
CONDENSED 
CATALOG "mM" 


Reliance Electric Transfers 
Stroud to Indianapolis Office 


ib. Ss 


1) 


Division Lead Buys Division 
And Argo Plant of Eagle-Picher 
ba | ‘ { | 

in either of these or any other valves, 
manual or automatic, which W. S. 
Rockwell builds for your exact needs, 
you're sure to get the right type and 
size to best meet th® conditions of 
operating pressure, temperature 
and nature of fluid handled, 
whether it be air, goses, water, 
liquid or semi-solid chemical 
materials. 


It will pay you to learn how Rockwell 
New $400,000 Additive Plant 


Valves can meet your plant’s fiow 
control requirements. Planned by Lubrizol of Canada 
| lub ( ' , 

















Rockwell stainless steel valve 
with ar cylinder operator and 
valve positioner; for thrott! ng 
gases of 1200" F 


hwe heavy duty valve 
for 5 ps working pres 
sure, hos ao replaceable rub 
ber liner for valve body and 
stoiniess steel blode;, «ith @ 
motor operator and hand 


wheel declutching unit 


Valves Write for Valve Catalog 


= | W.S. ROCKWELL COMPANY 2 piece 
— 
Three Join Celanese Sales Staft 

2503 ELIOT STREET FAIRFIELD, CONN. se a * bag ‘ Pore 


Pi iy leum 





BEFORE 


AFTER descaling with 


Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does not change diam- 
eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc, 


FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative. Or 
mail the coupon—today! 


gud INOUSTAIAL Clea, 


. Go 
oe 
* 


—OAKITE, 


ga” 
KITE PRODUCTS, INC. 
N. Y. 6, N. Y- 


OA “47ers + meTHoos” 
t., 
50B Rector § of 


without obligation, 4 copy 


Please send me, ¥ : prt 
“How to Remove 5ca-€ an 


| NAME __—__————— 


| ADDRESS 


C-R EVACTORS 




















CZ4-4 | VA 


MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns, Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors, 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


<hOee 


oan 
i} 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS * STEAM JET EVACTORS + CONDENSING EQUIPMENT 
LEGER ELE LIL ALOE SE LIE GILL PELE 
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Land Purchased For New Plant 
By Babcock & Wilcox Company 


Continental Supply Reviews Valves— 

Sales representatives of The Continental Supply Company, Dallas, met in Cincinnati 
recently for a two-day review of new developments by The Lunkenheimer Company, pioneer 
valve manufacturer. Continental Supply distributes Lunkenheimer valves and other products 
in the Southwest 

Principal emphasis at the conference was placed on Lunkenheimer’s new “Non-Slip” hand 
wheel, which is designed to give a firmer grip even when hands are wet or greasy. The meeting 
was held in Lunkenheimer’s new sales conference auditorium, completed recently on the third floor 
of the company’s general office building in Cincinnati. Attending the meeting, front row 
left to right): M. W. Pauly, R. O. Hambric, J. |. McQuiddy, R. Hortenstine, Jr, H. C. Beeson 
W. T. Hays, B. L. Hindman, Van C. Moore, W. E. Young, D. A. Davis, R. L. Pebworth, T. H 
Pyle and H. H. Layritz; back row: H. J. McMann, R. T. Klein, D. P. Davis, A. A. Dunaway 

Montreal Offices Consolidated W. G. Sharp, J. R. Osteen, T. H. Fraser, N. D. Lane, W. R. Gottshall, E. R. Tieberman and 


By North American Cyanamid D. L. Smith 


Kold-Hold Manufacturing Names 
Saxton and Stowell to New Posts 


Pipe Stanchion COSTS... 


“CUT TO THE BONE!” 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL 
IDEA IN REFINERY CONSTRUCTION! CLEAR THe 
° 


SOLID ALUMALLOY 
CONSTRUCTION 
® NO MAINTENANCE... ever! FOR A LIFETIME OF 
® Low initial cost! © Insurance rates reduced! fae) t cel tie) ma tee): 
® Adaptable to a variety of requirements! SERVICE 
® Designed for future expansion! 


One responsibility—engineered, manufactured and erected by the 
experienced RACKLE organization. Write for descriptive literature 


ELECTRIC MANUFACTURING COMPANY 


The George Rackle & Sons Company Ma wissee 


Manufacturers of structural concrete products since 1870 


P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 


4 





Tubes are critical materials. Peak production of 
petroleum products is vital to the defense program. 
These are two urgent reasons for giving extraordi- 
nary attention now to getting optimum failure-free 
service from tube installations in petro-chemical 
facilities. 

Of major importance in securing best operating 
results is an understanding of the numerous factors 
affecting tube life in high pressure, high tempera- 
ture applications. Innumerable investigations of 
tube failures in such service over a 25-year period 
show that they are most frequently caused by cir- 
cumstances other than actual physical defects in 
the tubes themselves. By far the most common 
causes of failures are overheating, excessive pres- 


sures, corrosion, and scaling due to tubes being sub- 
jected to improper operating conditions. 

Enumerated are some of the more prevalent 
reasons, based on extensive studies, that account for 
excessive tube temperatures and attendant failures 
in chemical and petroleum conversion equipment. 
These are presented in the hope they will aid engi- 
neers and operating personnel to get better-than- 
ever service from their tube installations. 

Through Mr. Tubes—your local B&W Tube 
Representative—is available a wealth of data on the 
behavior of tubing steels under conditions embraced 
in modern processing plants. It may pay you as it 
has so many others to call on this vast source of 
useful information. 


Some Common Causes of Reduced Tube Life and Increased Maintenance 


Excessive transfer rates in furnace 


equipment. 
Coking of 
extraordinary 
Failure to clean tubes at regularly sched- 
uled periods. 

Unexpected radiation from bridge wall 


tubes — either expected or 


or refractory surfaces. 
Improperly calibrated fuel 
burner equipment. 


meters on 


Bulletin TR-516 entitled “Some Experiences in Service’, 


Increase of product temperature over a 
safe design limit 

Unequal heating around circumference 
or along tube length 

Excessive furnace temperatures 
Guessing at tube metal temperatures 
Increase of pump pressure of maintain 
through-put 

Abuse during mechanical decoking, or 
scaling during burningout operations. 


contains more 


detailed information on this timely subject, and is available upon request. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


General Offices & Plants 


Beover Fall, Po —Seamiess Tubing; Welded Stainiess Stee! Tubing 
Allience, Ohio—Welded Carbon Stee! Tubing 


Improper supports resulting in bending 
or sagging. 

Lack of control of furnace atmosphere 
to retard scaling. 

Corrosion of ends or body of tube or 
both 

Carburization and exfoliation of carbu- 
rized layer. 

Abrasion or erosion due to coke in fluid 
stream. 

Leaky header seats 


Seles Offices Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3 * Cleveland 14, Ohio * Denver 
4, Cole. * Detroit 26, Mich. * Houston 19, Texos * Los Angeles 7, Coa * New York 16, N. Y 
Philadeiphio 2, Po. * St Lowis 1, Mo. * San Francisco 3, Co * Syrovuse 2, N. Y. © Toronto, Ontario 


Tulso 3, Oklo TA 1737(P) 
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Childers Firm Names New Sales 
agg Representatives 


ine Wie Acker 8 5 ite 


Md 

| bye 
Foxboro Doubles Factory Space— 

A new plant extension by The Foxboro Company, Ltd., at Montreal has more than doubled 
the company’s manufacturing facilities in Canada. This is the company’s second expansion in 
the past five years. Of steel and brick construction, the new section adds 23,000 square feet 
of factory space for the production of instrument parts, assembly of instrument panels and 
cabinets, and finishing and shipping departments. An additional 5000 square feet on a lower 
Nitrogen Division of Allied level provides a new cafeteria for employes and training school facilities 


A ts Two to New Positions 
ee rs Pennsalt Transfers Staples to Hugley Named Resident Engineer 
Chicago, Hampson to Philadelphia At New Foxboro Branch Office 
p ' Staple has beet Vl rite \ ral i has been opens 
pany, Foxbor 


serve ustomers 
addition bring 


Chicago Headquarters Planned 
1 t & He i It 





AUTHORITATIVE 


handling of Radiation and Reradio- 


a 
FAST... tion Problems is but a part of 


POSITIVE Evaluation of Radiant Heat 
IDENTIFICATION 


For a few cents per pipe, you can equip 
your entire plant with Brady QUIK-LABEL 
Vipe Markers. You can get a uniform system b 
of pipe identification based on A.S.A. Standard y 
ALS. Names of materials printed in large black 
letters on correct ALS.A, ies kground colors L. A. MEKLER and R. S. FAIRALL 
no hand stenciling, painting, or hard to re- 
member codes, Anyone who can read can tell 
ata glance the pipe contents and direction of , : 
flow. Over 235 different markers and direc- Complete reprints of this recent 
tion arrows in stock. Specials made to order. 

Brady QUIK-LABELS stick without mois- . : 
tening—applied in a jiffy, Silicone three-part article are now available 
Plastic treated to resist dirt, : 
a eee for indoor in booklet form at 50 cents a copy. 
or outdoor service. 

Brady Pipe Markers leave 
ne room for doubt... or 


TRAGEDY. 
DISTRIBUTORS TN OF FR 125 PRINCIPAL CITIES Send cash with order to 


| <r PETROLEUM REFINER 
— WH. BIRIAIDIY COMPANY Box 2608, Houston 1, Texas 


774 W. Glendale Ave., Milwaukee Wise 


Absorption Rates in Tubular Heaters 























5S Reasons 


~ 


Sut YO) Ka" Traps 


FREQUENT REPLACEMENT COSTS 


CORROSION-PROOF 
Dekoron Instrument Tubing 


@ DEKORON® process of extruding a thick 
plastic sheath over instrument tubing makes the 
tubing corrosion proot oe ends your corrosion 
problems once and for all. This means you elimi- 
nate the high cost of renewing expensive copper 
or alloy tubing . . . eliminate replacement costs 

eliminate maintenance . . . conserve critical 
materials. Dekoron corrosion-proof instrument 
tubing is available in three different forms to take 
care of virtually any requirement. 


DEKORON INSTRUMENT TUBING. Extruded plastic 
coating over metal tube makes it impervious to Look for these three STRONG low-maintenance fea- 
— — ee — = tures in the STRONG 80 Series Inverted Bucket Trap: 
a allies. AVailaDle in Straignt lengths up to 2 a 
calls up w 1000 hh, oc 7 sean kc to hae 1. Anum-Metl Valve and Seat—guaranteed 

leakproof tor one year; 

2. Bolted-in seat design— insures tight seal, 
easy servicing; 

3. Stainless steel bucket and trim. 





customers’ tubing. 


Compare these features with other traps! 

STRONG 80 Series Trap sizes 12" to 2%”, pres- 
sures to 250 Ibs., temperature to 500 F. (forged steel 
for higher pressures). 

Dual outlet siraplifies piping, bottom intet keeps 
trap cleaner. Years of trouble-free operation assured 
IMPERVAPAK METL-COR. Instrument tubing har- by super-STRONG construction. 

7, or 10 copper or aluminum Catalog No. 68-H describes inverted, open bucket 


tubes over which is extruded thick coating of and other types of STRONG traps. Write today 
high-molecular-weight polyethylene. Available 


in lengths up to 100 ft. 


ness composed of 4, 


*Trade Mark Reg. U. S. Pat. Off 


STRONG, CARLISLE & HAMMOND COMPANY 


® “0 1392 West 3rd Street Arion Men 
er Cleveland 13, Ohio More 


IMPERVAPAK POLY-COR. Composed of 4, 7, 10, 
14, or 19 flexible polyethylene tubes over which 
is extruded 'j« inch sheath of vinyl plastic. Tubes 
will carry all standard line pressures Individual 
tubes are color coded for easy line identification; 
lengths to 500 ft.” aeons 


on 


SAMUEL MOORE & COMPANY 
Dekoron Tubing Division 


Si 
MANTUA * OHIO asta | 


Reducing Valve 70 Series Trap 














Rockwell Manufacturing Makes 
Two New Division Appointments 
nti I \l ] H irpel 
H Crott ‘ l 


\f 
vid i 


Hooker Electrochemical Promotes 
Harvey Engle to Works Chemist 
HH ke lect et iu 


WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


W ilhams-Hager Flanged Du Pont Names Mees To Head Harper Gottwald 


went “heck Varves New Export Sales Section 
are the economical and 

dependable answer to " t 
troublesome and costly 

“water hammer in all 

pumyp lines Dhese 

valve operate eflee 

tively in horizontal, 

vertical, upside down 

or anwular alg strons 

umider any orvice or 


yore ure condition 
Chickering, Schnaitter 
WRITE FOR Promoted by Oil Well Supply 
BULLETIN WH-851 ; 
New Vertical Turbine Pump Film 
Released by Worthington Corp. 


\ 
P 


LILY or TLIIEY 
THE WILLIAMS GAUGE CO. 


1640 Pennsylvania Ave. Pittsburgh 33, Pa. 


Gunite Concrete Establishes 
; Refractory Linings Division 
MAIL THIS COUPON ee ee 
alumet ecla Appointments 
TT / Cal & Hecl 
oday! te Name Two to Management Posts 
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O’Brien Receives ASME Award 


/ 
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Zimmermann Joins Carrier 
As Senior Project Engineer 


’ A seve ’ 
/ Y i 


Hammer 


I iping =Vvelem- 


WILLIAMS GAUGE 


ater 


Pittsburgh 33, 
VW 
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Nitrogen and Hydrogen Compressed to 


Two 4-stage HHE pri- 
mary compressors dis- 
charge hydrogen-nitro- 
gen mixture at 3500 
psi. Each is driven by 
a 2250-hp synchronous 
motor. 


Further compression 
to 15,000 psi is ac- 
complished by the two 
900-hp boosters at 
right. These are two- 
stage HHE units 


pressure 
Synthetic Ammonia 








Ingersoll-Rand solves another high-pressure 
problem...with new HHE compressor installation 
at Mississippi Chemical Corporation 


® When nitrogen and hydrogen are brought together 
under the proper condition of pressure and heat in the 
presence of a catalyst, the reaction yields ammonia. In 
the synthetic ammonia plant of the Mississippi Chemical 
Corporation, at Yazoo City, Miss., these two gases are 
mated at 15,000-psi pressure . . . with the aid of the 
four Ingersoll-Rand HHE compressors shown above. 
The plant's output is used largely as fertilizer, although 
synthetic ammonia is also an important chemical used to 
make high explosives. 


This installation has two trains of compression, each 
consisting of a four-stage primary compressor and a two- 
stage booster unit. The primary unit compresses the 
nitrogen-hydrogen mixture from 9 psi to 3500 psi, dis- 


COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS 
CONDENSERS © CENTRIFUGAL PUMPS ¢ DIESEL & GAS ENGINES 


1 Gulf Publishing ( 


charging to the intake of the booster unit which com- 
pletes the compression to 15,000 psi. 


The application of high-pressure compressors like 
these has been one of Ingersoll-Rand’s major contribu- 
tions to process industries. For various synthetic-ammo- 
nia processes alone I-R has built successful high-pressure 
compressors totalling more than 170,000 horsepower. 
Eight of them were for 15,000 psi; the remainder for 
pressures from 3,000 to 5,000 psi. The first units are still 
in operation after 27 years of service at 4500 psi. 


If you have a process-compressor problem, your I-R 
representative is well qualified to give you expert assist- 
ance, no matter what the gas, pressure, or process 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 767.1 








More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS... 


JERGCUSON 


Large Chamber 


NON-FROSTING’ 
GAGES 
You ) 


et the highe st possibl 
T y of reading on low temper 
ature, low boiling point liq lids with 
tl patented Jerguson Non lrostu 
(rag in the New Large Chamber 


msur©res le ‘ 


for 
have a 
ous fluids 
it will Day you to 
tl new ferguson Large 
n 
Non-Frostin Csage 


tf ins] irent 


Gares and Valecs for the 

Observation of Liquids and Level 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerqueon Tress Goge & Valve Co., Lid., London, Eng 
Pétrole Service, Paris, Fronce 








Bailey Meter Promotes Wallace 
To Sales Position in Cleveland 


( 


Wallace 


Jefferson Chemical Names 
Rowley to Market Research Post 


' ‘ 
i 


Honeywell Opens Harrisburg, Pa., 
Office to Serve Greater Demand 


\ 


Barber-Coleman Moves Wheelco 
Facilities to Rockford, III 


Rust-Oleum Appoints T. S. Walsh 
SW 


| | +¢) 


Foxboro Opens New Kansas Branch 


i i \ { | 


To see... 
To be sure 


Insist on— 
PYREX’ Sight Glasses! 


For clear, observation of what's going on 
in pressure vessels, furnaces, reactors, 
and in fact, any closed vessel, insist on 
PYREX brand sight glasses. 

Made of chemically stable PYREX brand 
glass No. 7740, they resist attack of all 
acids (except hydrofluoric). The erosive 
action of steam is also retarded to give 
you maximum service life. 

High thermal shock resistance permits 
high temperatures, and rapid temperature 
changes, without hazard. PYREX brand 
sight glasses are of heavy construction, 
providing maximum safety on pressure ap 
plications, and minimum maintenance and 
replacement costs. 

There are two types of PYREX brand 
sight glasses: mold finished, for low pres- 
sures and high temperatures; and annular 
edge, for high pressure service. 

Your Industrial Supplier stocks PYREX 
brand sight glasses and the complete 
Corning line of gauge glasses. He'll be 
glad to help you select the right product 
for your needs. Call him today. 


Boiler water level glasses for every job 





y — — 
Application Recommended Product | 


Gauges (up to 100 psi) | CORNING brand 
Standard 

ee. -. 

Gauges (up to 300 psi) | PYREX High 
(And high Pressure 
temperatures) 

Gauges (for distinct PYREX Red Line 
water level) 











Gauges (up to 300 psi) | PYREX Heavy Wall 
(And corrosive 
conditions) 














CORNING 
GLASS WORKS 
Corning, New York 


Petroleun 








®@ Look to this symbol for an 
efficient, economical solution 


SCHAPANSKY AND KING 


CONTRACTORS 


Spee ialists in the au 
placement of refractory 
materials and Gunite for 
the oil and chemical in 


dustries. Write today for 


full details 


4110 Dennis * CE 8206 ° Houston, Texas , 











Latest data and design methods in 
fractional distillation 


ELEMENTS OF 
FRACTIONAL DISTILLATION 


By ROBINSON and GILLILAND 


Third Edition, 267 pages, illustrated, $7.50 


Py 


Send orders to 


THE GULF PUBLISHING COMPANY 


P.O. BOX 2811, HOUSTON. TEXAS 


1 Gulf Publishing Company Publication 


hits the smallest-target 


Cleaning small tubes is often a difficult produc- 
tion problem in refinery and chemical plants. 
But Wilson Engineers have developed a fast, 
efficient, low-cost solution in the Pistol Grip 
Tube Cleaner, which thoroughly removes de- 
posits from tubes as small as 14,” ID. This pro- 
duction tool is another Wilson first in tube 
cleaning equipment. 

The Pistol Grip weighs only 3 Ibs—no more 
than a 12” Stillson wrench. It provides the 
operator with one-hand control for cleaning 
small, straight tubes of 1/4,” to 1” ID in steri- 
lizers, hot water heating units, lube oil heaters, 
oil pre-heaters, heat exchangers and other small 
bore tube apparatus. 


Write for Bulletin 1046 


Be sure to see OUF 


EXHIBIT at BOOTH 31 


Silver Lane 
NAL 
INTERNATIO 
PETROLEUM EXPOSITION 


TULSA, OKLAHOMA 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 


21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Cable address: ‘‘Tubeclean” New York 


| 

‘ i 

| ry | 
‘ te r , i ae Tw ese 


TUBE CLEANERS + TUBE EXPANDERS 








LOX 
1687 


an add itive 


for 
compounding 


= OFFERS 
Fe" YOU 


an outstand- 
ing material of 
proven merit for 
preparing a finished 
product to sell under 


YOUR OWN BRAND NAME. 


+ 
PROFITABLE TO YOU 


because you can establish your 
own selling price, yet it will 
build prestige for you because 


IT CLEANS 
IT LUBRICATES 
IT RETARDS CORROSION 


« 
Now nationally used, it needs 
only to be blended in an appro- 
priate carrier. 
— 
2 
A Your letterhead request 
for further information 
will receive our prompt 
attention. 





Hooker Appoints James Walker 
Manager of Technical Service 
, 


Jacoby Gets Managerial Post 
With Oil Well Supply Division 
\ ' rity oat ‘ iA | ‘ 


\ ‘ | 


Houdry Appoints R. M. Cornforth 
As Director Of Foreign Sales 


H | Cort 


Carruthers Appointed Assistant 
Manager by American Brake Shoe 


ACF Elects White Vice President 


lames M. W 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 











Standard & Double) 
Extra Heavy 
UNIONS 

Available with 

screwed or socket 

weld ends. 4000- 

Ib. sizes Vy” to 3”; 

6000-Ib. sizes Ye” 


to 2”. 


ORIFICE \ 
UNIONS 
With screwed or 
socket weld ends. 
3000-Ib. and G000- 








\ Ib. service. 








(mate & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


— only. 


4 Standard & Double \ 
P Extra Heavy 
-2 LUG NUT 

UNIONS 

Hammer-type for 


quick opening and 














\ quick closing. 


write for your free copy of 
CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 
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CONSIDER 
WOLVERINE TRUFIN« 
the integral finned tube 
that will Withstand Vibration and extre 
temperature changes, Available 
range of sizes 


fin “Pacings and 


6 PaT orf 
s 
Re u 


me 
in wide 
heights, 


22465 
FNTED PROCESS FRE 
A PAT 


| 
Process avai 
d the Wolverine Spun End 

Trufin an 

Wolverine 


London, Ontario. 
da through the Unifin Tube Co., Lo 
able in Canada 


ION 
WOLVERINE TUBE DIVIS 


NC. 
of CALUMET & HECLA, | 
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Manufacturers 


f Tubing Exclusively 
° 
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os CIS co a bh reatu 
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Riley Company to Represent 
Four Manufacturers in Southwest 
lohn ¢ . ae re t te 5 
Elliott Appointed Head of New ch B oe 
Jones & Laughlin Steel Division 
lhe | & Laug n S ( 


liar 
a 


Factory-Warehouse Opened By 
General Controls At Skokie 


a ( { il 


Raybestos-Manhattan Appoints 
Hazard to Packing Division 
Effective this th, R. B. Haz: 


Elliott 


Night and day the clock around, week after week 

month after month, NATIONAL AIROIL Tandem 

Combustion Units ceaselessly assure continuous 

operation for petroleum heoters in refineries 

throughout the Nation ond the world 
YOU will realize higher profits from YOUR oil 

heaters when Tandem Conbustion Units are 

specified National Carbide Appoints McKim 
NATIONAL AIROIL hos a complete line of Oil Works Manager of Kentucky Plant 

ond Gos Burners and Furnace Equipment for 

every requirement ( } Nic} { ! ‘ 


CHEM.PETROLEUM DIV 


NATIONAL AIROIL the . at Ca es wit ' 
BURNER COMPANY, INC. M ms ae ON American Locomotive Promotes 


1254 Sedgley Ave., Philedelphio 34, Po ‘ir | t Clements to Administrative Post 
southwestern Div.: 2512 So. Bivd., Houston 6, Tex t if é 929 ! ! P tment of Roger W. ¢ 


epre it 


Engineering Firm Gets New Plant 
Engineer f Ame 


ee 


i 


Timken Sets Production Record 


UNIFORM, CLEAN, 
THAT MAR ia tai = Terry Agent Forms Partnership 


STRICT ADHERENCE 10 [ie ara UNIT 


SPECIFICATIONS ) : Since 1915 
: n the | CONCRETE 
’ SAND AND CEMENT 
VICTOR alloy Studs and Bolts have met the exacting er ( Placed by Air” 
standards of the oil industry for more than 30 years 38 YEARS OF EXPERIENCE PLUS— 
Victor is accustomed to meeting your requirements 7 Hundreds of nationally known clients 
of quolity, price and delivery. Try VICTOR is evidence of = a and 
: construction ability to produce 
next time you need ony fastening “Gunite” concrete construction at a 
. lower overall cost. 
Write for the new, easy to use Seud fer esiticaines and talbaiee~ 
no obligation 
VICTOR catalog. i- See our catalog in Sweets 
a B cag Se 7 GUNITE CONCRETE & CONST. CO. 
VICTOR PRODUCTS CORP — , ENGINEERS — CONTRACTORS 
. . ' 1301 WOODSWETHER RD., KANSAS CITY, MO 
pt ( t! CHICAGO — ST. LOUIS — MINNEAPOLIS 


7635 W GELMONT AVE » CHICAGO 16. 1A ( pretrtee DENVER — HOUSTON — NEW ORLEANS 











enwineeriny, ane 


A. P. Green Fire Brick Appoints 
Petty District Sales Manager orescence gy Ell the 


hemica 
is present 
J i ‘ 4 
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nd et 
Naugatuck Chemical Expands | 
West Coast Manufacturing Space 


Monsanto Chemical Names 
Mueller to Managerial Post 
Ix ert kK. Mueller has 
rie | wer i Mor int 


ist visi 


IN x i 4 


been i})] 
Chen 
1 \ nat ‘ 
Is | \ Abbrat 
lied August 13 
! t ‘ \r ‘ 
\merncan ly 
eers, The S 


ina many 


Fischer Elacted to Top Position 


At Schutte and Koerting Meeting Welmeley Named Te Menses 


St. Louis Car Plant Of ACF 


\\ ‘ ‘ been 


kK 
Quaker Rubber Corporation Opens apo 
Portland, Oregon, Warehouse 


\ 


Kaylo Product Gets New Name 


Oakite Representative Receives 
Award for Distinguished Service 
Zabel Named Vice President ; il servic 


i \\ ‘ ( t | 


IN WIRE-MESH PRODUCTS 


o JELLIFE > « 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally satisfactory to 


‘let Jelliff do it.” 


HOW YOU CAN MAKE .. 
PUMP REPAIRS EASIE 


Worn 
broken springs 
elimina with Sim 
Valves ims valves 

quent pump repair headact 
with excl ign 

They re guaranteed to give | 
better pump ff srformance 


and valve discs 


and stems are 


ve a 
lve ies 


mare 


You get longe 
seats and 


rotating a 


From big Dipping Baskets to tiny precision 
filters from fuel strainers to what-is-it 
gad gets JELLIFF’S Custom Production 
Department turns out fabricated Wire 
Mesh products at speed, price and preci 
sion that mean lower costs and a stronger 
for many 


3 new seating 


time it open Valves 
hammer mind down 


Inclined rib seat and s} 

absorber stem heads combine 
to permit increased speed 
without valve-knock. Capac 
ity can be increased 40 ir 


competitive postition our cus 


more 

Low resistance through seat 

reduces turbulence — gives 

pe tection against vapor 
nding 


Long guide gives even lift — 
reduces wear. Spring is pro- 


tomers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 


tected against jamming 

figure on. Address Department 16. 
Write for new catalog show- 
ing how Sims valves &t your 
pump and give better pump 
performance. 





wy, 


MFG. CORP. 


WiRt MESH PARTS 
wimt CLOTH 
STRAINERS + FILTERS 


CONNECTICUT 


. 
me c.o. JELLIFF 


DIPPING BASKETS 
LEKTROMESH + 
RESISTANCE WIRE 


SOUTHPORT 


a >. 





VALVE CO., INC. 


* M&M BLDG.. HOUSTON. TEXAS 





1314 PARK AVE., HOBOKEN. N. J. 
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Fluid Mixing 


with 








TOP 
ENTERING MIXER ENTERING MIXER 


The complete line of Eastern Mixers 
offers a selection to fit your needs for 
mixing all types of fluids under a wide 
variety of operating conditions. Eastern 
engineers are always available to 
work out your mixing problems with 


you. 


Eastin ousTas, 


296 Regent Street 








TURBINE 
MIXER 


SEND FOR SERIES OF CATALOGS 


For complete in- 
formation and en- 
gineering data, 
write for “Eastern 
Fluid Mixing Cat- 
alogs, Series 3”. 


INCORPORATED 


East Norwalk, Con. 
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Paint Company, 
Empire Supply Company, 
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John P 
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Henry 


Peters 

















(undisplayed) set in 

address in our 

Siesien ads type with 

All ‘ nnssiied red —— in advance, Ten per« 
1 COPY DEADLINE 


Classified 


care 


set In suitably irger 


7 * * *® 





to make 
on a mutually 


| want arrangements to represent 
satisfactory basis, probably 
Straight commission, a Contracting Pipeline 
Engineering company. My territory to be 
Minnesota and the Dokotas. Energetic, re 
sourceful and ambitious. Box 146-R « o Petro 


leum Refiner, Houston, Texas 











Eggelhof Engineers Name Moore 
New Sales Engineer at Dallas 
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Insul-Mastic Appoints Tyler 
Southern Regional Manager 
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Walter Naumer Named President 
Of Union’s Pyrofax Gas Company 
\ lt, \ \ , ‘ i byere stot 


New Pioneer Pump Representative 
Appointed for Texas, Louisiana 
\ ent of Thomas 1 
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...1n sustained 
accuracy 


_..1n maintenance 
freedom 


New, outstanding advances in the basic details 
of Foxboro Flow Meters provide unprecedented 
standards of dependable accuracy. 


For example, Foxboro’s exclusive, segmental 
drive assembly, which eliminates angularity errors 
altogether, now employs: @ stainless steel ball 
chain that insures perfectly free travel of float... 
2] slip-proof collet for positive clamping of 


NEW BASIC ADVANCES segment to the bearing shaft. 

@ Precision float assembly with stainless steel ball Check all the advantages of Foxboro Flow 
chain and collet-type clamp insures positive, friction . 
Sane Geeneiedestan of Gent mation Quennh Oe enumentel Meters, including extra power due to large floats 

drive and long travel; float located in high pressure 

Pressure-Seal Bearing is virtually fri m ; 

pletely leak-proof chamber to minimize ambient temperature effects; 

Sure-Seal Check Floats insure ee e _ sul submerged-in-mercury check floats which prevent 

mergea in mercury t prevent frosting and inn 

Union-coupled U-bend eliminates gaskets; always mercury losses; unvarying accuracy throughout 

lines up a= 

ears of use. Write for Bulletin 460. The Foxboro 
Calibrated Damping Plug fully adjustable under Y 
pressure Company.743Neponset Ave., Foxboro, Mass., U.S.A. 


OX BORO .. First in FLOW METERS 


REG. VU. S. PAT. OFF. 


March, 1953 1 Gulf Publishing Company Publication 
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non-slip. 
for ~ “ 


positive closing 


This revolutionary “Non-Slip” 

Handwheel introduces another 

Lunkenheimer improvement! 

Four rounded, non-slip lugs are 

gripped comfortably and firmly 

—operator’s hand can’t slip, 

even when wet or greasy. Result: Ordinary hand 

leverage closes the valve tight. 

WRITE FOR the name of your near- 
est Lunkenheimer distributor. He 
can show you samples of Lunken 
heimer Valves with the new “Non 


’ : . , Slip” Handwheel. See them for 
the stem, which may be hot. It’s sturdier, easier to sesiebieallll custheant Gihenen, “tian teenie, 


heimer Company, Box 360G, Cin- 
operate, and makes your valves last longer. cinnati 14, Ohio. 


The new ‘Non-Slip’ Handwheel is cooler, too—and 


keeps the operator’s hand away from the top of 


* Patent Pe 


BRONZE STEEL 


LU WN ENHEIMER 
ONE VOCOQH NAME IN VALVES 





Cut yourself a Slice of 
Fraction ating Profits 
4 
( 


1() years of “know how” and 300 installations have proved the 
Kaskade tray is the answer to higher capacities and efficiencies. 


We'll be glad to share your fractionating problems. Write us today. 





Six Keasons Why 


you should specify 


«* 


BROWN FINTUBE Scectioual HEAT EXCHANGERS 


control the material 


longitudinal passages 


and 
tlow eliminating eddies and reducing fouling. 


FLEXIBILITY: If plant requirements change 


bank" of Brown Fintube 
j 

rer i ‘ t il ne ‘ 

heat exchanger sections can disconnected and EASY CLEANING: reduces maintenance costs. By 
: , ; Hel . 

reassembled in different scries- parallel arrange manitolding just one extra parallel stream into an 

\ sur pe” ; 
easily and on short notice Bundle type exchanger, the entire unit can be operated con- 
without ever coming 


this is not uncommon—a 


nent 
ire ‘ tle bh bo hem i cl inyve if 
- '. o . { uously ilwavs clear 


at walting 
ind aut , off stream 


REDUCED STORES: Avoids tying up thousands ot 


dollars in spare parts, housing and handling them 


exchangers 
duty usually involves designing 


for a whole new unit 


NO OBSOLESCENCE: Brown Fintube Sections 
never become obsolete. They can be used tn one ex PROMPT DELIVERY: Standardization permits 
SECHONS NOt IN USE SEFVE as economical assembly line manutacture from 


changer after another , 
and prompt delivers 


r s ) s tio ) Ss at 
standby o part for other - ONS ON cream standardized parts 
liquids or Rases in your 


If vou heat or cool 
ideas from our Bulletin 


sections 


REDUCED FOULING Brown Fintube 


lineal foot at lower surface 


coking Also the No. $1 


plant, you'll get a lot of 
4 Send fora copy! 


transfer more heat per 


temperatures. This minimizes 
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hangers and Coolers | Heoters for Bulk Storage 
g 


INTUBE co. anks; Tank Suction Heaters; Pressure and Suction Line 
T Indirect Heaters 


Fu ? : Oke Heaters; Process Tan - rs; Fired 
" , 
ind Spe s ntube Hecters and Coolers 
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